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?- 1.0 INTRODUCTION 

This Report was prepared to present the results of a Site Inspection (SI) at the Naval Amphibious Base 
Little Creek (NAB Little Creek), in Virginia Beach, Virginia. Figure l-l provides the location of NAB 
Little Creek. The two sites addressed during this SI include: Site 5, Buildings 9 and 11, Motor Oil 
Disposal Area, and Site 16, PCB Capacitor Spill, Pole No. 425. Figure l-2 indicates the location of each 
site. The following sections describe the purpose and objectives for the SI. 

1.1 Pm-pose 

The purpose of the SI was to fill information gaps and collect additional site-specific data necessary to 
fully evaluate site conditions, and assess the need for any further investigative or remedial action, as part 
of the Navy’s Installation Restoration (IR) Program. 

1.2 Obiectives 

,,- 

The SI collected site-specific data to satisfy the objectives presented in the Atlantic Division (LANTDIV) 
Scope of Work dated July 18, 1991. This work was conducted in accordance with the Comprehensive 
Long-Term Environmental Action Navy (CLEAN) Program, Contract No. 62470-89-D-48 14, Contract 
Task Order (CTO) 0042, the Implementation Plan and Fee Proposal (IP/FP), dated December 9, 1991 
and March 9, 1993, and the recommendations provided by Ebasco Environmental in their document 
entitled “Draft Preliminary Site Inspection, Naval Amphibious Base Little Creek, Norfolk, Virginia, July 
1991.” 

Two previous investigations were conducted at Sites 5 and 16 at NAB Little Creek, and the reports for 
these investigations have been incorporated into this SI. These reports include: 

l Initial Assessment Study (IAS) - Rogers, Golden, and Halpern, December 1984. 

a Preliminary Site Inspection (PSI) - Ebasco Environmental, July 1991. 

The Interim Remedial Investigation (IRI) at NAB Little Creek, also conducted by Ebasco Environmental 
in 1991, was performed in conjunction with the PSI. A Remedial Investigation/Feasibility Study/Risk 
Assessment (RI/FS/RA) was performed in conjunction with this SI. 

1.3 SI Rermt Owanization 

This Report presents the results of the tasks and activities conducted at the NAB Little Creek for the SI. 
Section 2.0 presents the background information for each site, and Section 3.0 presents the field 
investigation activities conducted at each site. Section 4.0 provides site descriptions and the physical data 
gathered from each site. Section 5.0 presents analytical data and the nature and extent of the 
contaminants at each site, while Section 6.0 presents the SI conclusions and recommendations for the two 
sites at NAB Little Creek. 
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2.0 SITE BACKGROUND AND PHYSICAL SETTING 

The NAB Little Creek, located in Virginia Beach, Virginia, provides logistic facilities and support 
services for local commands, organizations, homeported ships, etc., to meet the amphibious warfare 
training requirements of the Armed Forces of the United States. The facility is adjacent to the city line 
of Norfolk. The area surrounding this 2,147-acre facility is low lying and relatively flat with several 
fresh water lakes. Chub Lake, Lake Bradford, Little Creek Reservoir/Lake Smith, and Lake Whitehurst 
are located on, or adjacent to, the facility. 

The NAB Little Creek was commissioned on July 30, 1945, by combining four contiguous activities. 
The Navy began purchasing land in the area from private estates and the Pennsylvania Railroad just prior 
to the outbreak of World War II. The first activity to be commissioned was the Amphibious Training 
Base in the southwestern corner of the present base near Little Creek Harbor. The base’s mission was 
the training of landing craft personnel for operational assignments. Over the last fifty years, the NAB 
Little Creek has expanded in both area and the complexity of its mission (PSI, 1991). 

Environmental investigations at the two sites were initially documented in the IAS. In 1975, the 
Department of Defense initiated a program to investigate past disposal sites at military installations. This 
program, the Navy Assessment and Control of Installation Pollutants (NACIP), called for a three-phase 
operation. Phase One was the IAS to identify potentially contaminated areas. Phase Two was the 
Confirmation Study to verify and/or characterize the contamination. Phase Three includes the Remedial 
Action. The program was changed in 1986 to reflect the requirements of the Super-fund Amendment and 
Reauthorization Act (SARA) and is now called the Installation Restoration Program (IRP). This SI has 
been conducted as part of the IRP. 

2.1 General Site Characteristics, Location. and History 

The following sections focus on the overall facility and are common to both sites at NAB Little Creek. 

2.1.1 Location 

The NAB Little Creek is located in the Atlantic Coastal Plain physiographic province in southeastern 
Virginia. This portion of Virginia is also referred to as the Tidewater Area, The facility is bounded on 
the north by Chesapeake Bay, the east by Lake Bradford, and the south by Shore Drive. The facility’s 
western boundary stretches over the Norfolk-Virginia Beach border, The central portion of the base is 
composed of Little Creek Cove, Desert Cove, and the Little Creek channel that connects with Chesapeake 
Bay. Nearly all of the installation lies within the jurisdictional boundary of Virginia Beach (IRI, 1991). 
Land use at the base is primarily industrial, while land development surrounding the site is suburban and 
industrial. The industrial development supports many large shipyards in the area. 

The NAB Little Creek has low subdued relief. Elevations at NAB Little Creek range from mean sea 
level along the Chesapeake Bay and Little Creek Cove to elevations as high as 40 feet above mean sea 
level at some of the larger dunes along the Bay. The average elevation of the facility is 10 feet above 
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mean sea level. The primary surface features of the Tidewater Area are many rivers, lakes, and marshy 
areas QRI, 1991). 

2.1.2 Climate 

The climate of the Tidewater area is affected by the proximity of the Chesapeake Bay and Atlantic Ocean. 
These two large water bodies attenuate seasonal climatic changes resulting in mild winters and warm 
summers. Average total annual precipitation is 45 inches, with approximately 56 percent of the rainfall 
occurring from April to September. The maximum 24-hour rainfall reported at Norfolk is 11.4 inches 
in August 1964. Snowfall in the area averages approximately 7.2 inches per year. Temperatures for the 
region range from a winter average of 42°F to a summer average of 77°F. The hottest temperature 
recorded is 104°F in August 1980 and the lowest temperature on record for the area is -3°F in January 
1985. 

Relative humidity in the area ranges from an average of 57 percent at mid-afternoon to an average high 
of 78 percent at dawn. The prevailing wind direction is to the southwest with an average speed of 10.6 
mph. 

2.1.3 Population Distribution 

,- 

At full complement, NAB Little Creek has approximately 13,650 personnel. The base population 
increases during the summer, when much of the amphibious training of Navy and Marine Corps 
Reservists occurs. Approximately 43 ships are homeported at the base (IRI, 199 1). 

2.1.4 Site Descriptions 

The locations of the two sites studied are shown on Figure 1-2. A discussion of past activities and 
physical description of each site is provided in the following paragraphs. Information concerning each 
site was obtained from the reports of studies conducted earlier, as listed in Section 1 .O. 

Site 5 - Building 9 and 11. Motor Oil Disnosal Area 

Site 5 consists of the area between Buildings 9 and 11, shown on Figure 2-1, and measurer, approximately 
100 feet by 150 feet. There is very little topographic relief in this area and drainage from rainfall appears 
to be to the west-southwest past Building 10. A small, concrete-benned drum storage area, 
approximately 10 feet by 10 feet, and an oil/water separator are located on the northern side of Site 5 
along Building 9. A drain in the middle of the concrete storage area is connected to the oil/water 
separator. The area between the buildings was previously covered by Marsden matting. This matting 
was made of hinged, rigid steel panels, which were not perforated or otherwise open for the infiltration 
of precipitation or spilled materials. Observations during a January 1992 site visit by FWES indicated 
that the matting had been removed. 
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Buildings 9 and 11 have been used continuously since 1943 by Special Warfare Group 2. In April 1991, 
Building 11 was in the process of being demolished to make way for new facilities, and only the concrete 
slab foundation and subsurface cable trench were to remain. By January 1992, Building 11 was removed; 
however, Building 9 was still in place. 

Building 11 was originally built as a cable tank building. The exact usage of these cable tanks is 
uhknown. A records search indicated that the building was previously occupied by the Naval Inshore 
Underwater Defense Command. This organization has not existed for many years but was responsible 
for the defensive mining of coastal water to keep German U-Boats from infiltrating the harbor. The exact 
usage of the cable tanks would be speculative. They may have been used to store or perform maintenance 
on the mooring cables for the mines. The ten, 20 by 25 by 8 feet cable tanks were backfilled with select 
fill and capped with a concrete cover in 1969. Three pits near the center of the floor, two with openings 
of 4 by 4 feet and one with an opening of 4 by 8 feet were covered with sttil plates. From 1969 until 
1981, motor oil, solvents, and antifreeze from boat engines maintained in Building 11 were disposed into 
these pits through holes in the steel plates (IAS, 1984). The IAS reported that 2,285 gallons of oil were 
generated annually from activities in Building 11. If similar quantities are projected back to 1969, as 
much as 43,000 gallons may have been disposed at Site 5 (PSI, 1991). 

Building 9 was used for motor pool maintenance, including trucks, trailers, and general purpose military 
vehicles. Used motor crankcase oil from this maintenance shop was reportedly disposed in the area 
covered by the Marsden matting between Buildings 9 and 11 (IAS, 1984). The IAS estimated that 1,230 
gallons of oil and antifreeze were disposed each year. It is presumed that similar quantities were used 
in the past, since the level of activity has remained fairly constant. The potential quantity generated at 
Site 5 could be as high as 50,000 gallons of oil and antifreeze. Since some of the activities at Buildings 
9 and 11 were similar (i.e. motor maintenance) it is possible that solvents are also among the potential 
contaminants genera&d from Building 9. There is no visible evidence at the site, based on observations 
made in December 1990 and April 199 1, that would suggest disposal activities of this magnitude had 
occurred on or near the Marsden matting. 

Site 16 - PCB Capacitor Spill. Pole No. 425 

The area of the PCB capacitor spill around Pole No. 425 is shown on Figure 2-2. Pole No. 425 is 
located approximately 300 feet east of the intersection of Amphibious Drive and Helicopter Road on the 
south side of Amphibious Drive, approximately 12 feet from the road. This area of the facility is 
relatively level with a preferred direction of runoff to the north toward a swampy area in the woods, 
approximately 300 feet north of the road. During heavy rainstorms, water ponds in the grassy area where 
the pole is located between Amphibious Drive and the wooded area to the south until it reaches the level 
of the road and then drains to the noti. An above-ground steam line parallels Amphibious Drive in this 
area and is located between Pole No. 425 and the woods, approximately 25 feet south of Amphibious 
Drive (PSI, 1991). 

A campground is located in the wooded area south of Amphibious Drive. Access to the camping area 
is gaind by two driveways located SO feet east and 50 feet west of Pole No. 425. An electrical hookup 
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from Pole No. 425 to the campground was installed after the PCB spill. During installation a ditch was 
excavated from Pole No. 425, passing southward through the woods, approximately 40 feet, to the area 
that had been cleared for the campground. The depth of the ditch is estimated to have been between two 
and three feet. After completion of the electrical hookup, the area was regraded and revegetated. 

Less than five gallons of dielectric fluid were found missing from the capacitor, formerly attached to Pole 
No. 425, after a lightning strike in the early 1980s (IAS, 1984). The capacitor has since been removed 
from the pole, but the pole is still in use. There is no visible evidence currently at the site that would 
indicate a spill of PCB-laden fluid. 

2.2 RetGo- 

The Norfolk, Virginia area is located within the Atlantic Coastal Plain Physiographic Province. The 
region is underlain by several thousand feet of unconsolidated deposits of gravel, sand, and clay ranging 
in age from Lower Cretaceous to Holocene. These sediments overlie a bedrock basement of Precambrian 
and Triassic/Jurassic age. Generally, the unconsolidated deposits dip and thicken gently eastward, with 
thicknesses ranging from 2,000 to 4,ooO feet. The Coastal Plain of Virginia is divided into six units. 
From oldest to youngest, they are: 

l Patuxent Formation (Transitional Beds), 
. Mattaponi Formation, 
. Nanjemoy Formation, 
l Calvert Formation, 
l Yorktown Formation, and 
l Columbia Group (Teifke, 1973). 

The Patuxent Formation of Early Cretaceous age overlies the bedrock “basement.” The Pamxent is an 
alternating sequence of fine gravel, coarse sand, and silty sandy clay. Sand within the Patuxent is mainly 
tan, gray, or white and characteristically feldspathic. 

In southeastern Virginia, transitional beds of Early Cretaceous age are found above the Patuxent 
Formation. The transitional beds consist of sand, silt, and clay. These beds are either intermediate in 
composition and texture or comprise alternations of lithotypes characteristic of the Patuxent and Mattaponi 
Formations. 

The Mattaponi Formation is of Upper Cretaceous, Paleocene, and Eocene age. The formation is of 
marine origin and characterized by beds of quartz-glauconite sand, glauconitic clay, and shells (Teifke, 
1973). 

The Culvert Formation of Miocene age, which is commonly consolidated, consists largely of clay and 
silty clay. A basal sand member consisting of medium-to-coarse sand may be present in the Calvert 
Formation, with some beds or lenses of phosphatic clay. 

NABLUS1.M 24 4-22-58-192071 



The Yorktown Formation consists of more abundant and markedly coarser sand and gravel beds, and 
more abundant and thicker shell beds, than the underlying Calvert Formation. The Yorktown is also 
lighter in color than the upper member of the Calvert. 

The uppermost gmlogic unit, the Columbia Group, is characterized by beds of light-colored clay, sand, 
and silt. The average thickness of the unit ranges from 20 feet in the western part to 50 feet in the 
eastern part of the physiographic province (Oaks and Coch, 1973). 

The natural surticial geologic units at NAB Little Creek are an unnamed Holocene sand, which forms 
the coastal barrier islands and beachdune ridges bordering Chesapeake Bay, and the Lynnhaven Member 
of the Upper Pleistocene Age Tabb Formation (Mixon et al., 1989). Sites 5 and 16 are located in the 
Lynnhaven Member of the Upper Pleistocene Age Tabb Formation. This unit consists of clayey and silty 
sand and sandy silt grading downward into a pebbly and cobbly fine to coarse gray sand. The thickness 
of the Lynnhaven Member of the Tabb Formation ranges from 0 to 20 feet (Mixon et al., 1989). This 
unit contains the Columbia, or water table aquifer, at the project site. 

2.3 Soil Sequences 

T’he natural soils at the NAB Little Creek have been largely disturbed by construction activities. The IAS 
estimated that 90 percent of the surface sediments at the base are either urban or dredged from the 
surrounding waterways, and other soils have been imported. Only 14 acres of undisturbed marsh land 
remain out of the total 2,147 acres present at the NAB Little Creek. 

The US Department of Agriculture, Soil Conservation Service (KS, 1985) lists two general soils for the 
NAB Little Creek: 

l Newhan-Duckston-Corolla - occurring in the coastal region along Chesapeake Bay, 
characterized as excessively to poorly drained and formed in marine or eolian sediments. 

Udorthents-Urban Lands - occurring throughout the rest of the site, characterized as well 
to moderately drained with a loamy substratum, and formed primarily in disturbed 
sediments. 

2.4 Rwional HydromAom 

The hydrogeology of the Virginia Coastal Plain has been characterized by many authors. The uppermost 
water table aquifer, known as the Columbia Aquifer, is the primary unit of concern at the NAB Little 
Creek installation. The Columbia Aquifer extends from the ground surface to a depth of 20 feet below 
mean sea level in the Little Creek area and is underlain by the upper unit of the Yorktown Formation. 
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The hydrogeologic framework of the Norfolk area includes four principal aquifers, one unconfined and 
three confined. These aquifers and their geologic unit equivalents are: 

4 The unconfined water table aquifer, mostly in the Columbia Group, 

4 The Yorktown Aquifer, in the upper part of the Yorktown Formation, 

4 The Eocene-Upper Cretaceus aquifer, in the lower part of the Calvert and Mattaponi 
Formations, and 

l The lower Cretaceous aquifer, in the Potomac Group, 

Confining beds, or aquitards, between and within the aquifers retard, but do not prevent, vertical 
movement of groundwater. Overall, the water-bearing units comprise a leaky-aquifer system with 
groundwater generally flowing easterly towards the Chesapeake l3ay. T’he lower Cretaceous Aquifer 
exhibits the most confinement (Siudyla, et al., 1981). 

Ihe Columbia Aquifer lies in beds and lenses of sand and some gravel, shell beds, silt, sandy clay, and 
clay. The major water-bearing strata, consisting of sand and shell beds and lenses, are highly 
heterogeneous and discontinuous due to the marine estuarine environments in which they were deposited. 
The sand units yield quantities adequate for domestic and small industrial demands for non-potable water. 
Individual well yields range from 5 to 50 gallons per minute &pm), and specific capacities range from 
about 1 to 2 gallons per minute per foot (gpm/ft) (Siudyla, et al., 1981). Groundwater in coastal regions 
has been found to be saline (Hamilton and Larson, 1988). 

Recharge for the Columbia Aquifer comes primarily through infiltration of precipitation. The IAS 
estimated that approximately 50 percent of the precipitation which falls in the area inftltrates, and 78 
percent of the water which infiltrates reaches the water table. Regional hydraulic gradients within the 
water table aquifer are quite low because of the lack of topographic relief. 

The Yorktown Aquifer underlies the Columbia Aquifer. Major water-bearing zones comprising the 
Yorktown Aquifer are found in the upper 50 to 100 feet of the Yorktown Formation. These water- 
bearing zones are made of beds of fine to coarse sand, gravel, and shells approximately 5 to 20 feet thick. 
The Yorktown Aquifer generally is separated from the overlying water table aquifer by beds of silt, clay, 
and sandy clay about 20 to 40 feet thick (Siudyla, et al., 1981). Groundwater in coastal regions may be 
saline in the lower part of the aquifer (Hamilton and Larson, 1988). 

Well yield and specific capacity data for the Yorktown Aquifer are limited. Reported well yields range 
from 12 to 304 gpm with an average of 87 gpm. Specific capacities range from 0.5 to 14.4 gpm/ft with 
an average of 5 gpm/ft. Area domestic well drillers indicate that smaller diameter, l-1/4 inch to 2 inch, 
well yields range from 5 to 50 gpm (Siudyla, et al., 1981). 
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The Eocene-Upper Cretaceous Aquifer is found at a minimum depth of 500 feet in the western section 
of the Norfolk area to depths of approximately 1,000 feet in the eastern section. The aquifer generally 
lies in one or two fine- to medium-grained glauconitic sand beds, 10 to 30 feet thick, interbedded with 
silt and clay (Siudyla, et al., 1981). 

The Lower Cretaceous Aquifer lies in interbedded gravel, sand, silt. and clay. In most cases, it is 
separated from the Eocene-Upper Cretaceous Aquifer by clay and silt units 50 feet or more thick. Beds 
of clay divide the aquifer into several prolific zones. The top of the aquifer ranges from 600 feet below 
land surface in the northwestern study area to about 1,100 feet in the eastern section. The bottom of the 
aquifer rests on basement bedrock at a depth of 2,000 feet in the west to about 4,ooO feet in the east. 
Well yields for this aquifer ranged from 200 to 1,000 gpm and specific capacities range from 2.9 to 30.8 
gpm/ft (Siudyla, et al., 1981). 

2.4.1 Surface Water 

The NAB Little Creek is located adjacent to Chesapeake Bay, as shown on Figure l-l. Based on 
topographic mapping of the site, most surface drainage flows into the Little Creek Tidal Inlet, which 
consists of Little Creek, Desert Cove, Little Creek Channel, and Little Creek Cove, and then into 
Chesapeake Bay through the inlet. On the eastern part of the base, surface drainage flows via unlined 
canals into five lakes, of which Lake Bradford and Chub Lake are the largest. These lakes do not have 
surface outlets into Chesapeake Bay. 

Chub Lake and Lake Bradford are interconnected freshwater lakes, not directly connected with other 
surface water bodies. The water level in these two lakes is regulated by the release of overflow into a 
canal which drains to the southwest and eventually into Little Creek Cove. This canal is the subject of 
sampling at Site 12 as part of the RI/FS/RA. Chub Lake and Lake Bradford may receive significant 
amounts of salt water from the Chesapeake Bay during extreme storm events (IAS, 1984). 

As described in the IAS, the NAB Little Creek is influenced by tidal fluctuations. Little Creek and Little 
Creek Cove experience a semidiumal tide of approximately 2.5 feet, but because of the limited areal 
extent of the harbor, tidal currents are limited. Effects of the tidal fluctuations on the groundwater flow 
and contaminant migration at the Base are unknown. 

A narrow east-west trending canal, located south of the NAB Little Creek, carries outflow from the 
freshwater Lake Whitehurst Reservoir and Little Creek Reservoir/Lake Smith to Little Creek Cove. The 
4,000-foot long drainage canal originates from Little Creek Reservoir and passes through the western 
portion of Site 7, which is investigated as part of the RI/FA/RA. Lake Smith is designated as an 
emergency source of potable water. 

NABLClSLS2 2-7 



2.5 Summarv and Review of Existinp Data 

FWES’s review of existing data concentrated primarily on assessing the chemical and hydrogeologic data 
generated during previous investigations. The focus was on site contaminants, soil contamination, areal 
hydrogeology, groundwater contamination, and surface water/sediment contamination. 

Initial Assessment Studv 

The Initial Assessment Study (IAS) at NAB Little Creek was completed in December 1984 by Rogers, 
Golden, and Halpetn, of Philadelphia, Pennsylvania. Its purpose was to identify and assess sites posing 
a potential threat to human health or the environment due to contamination resulting from prior hazardous 
waste management activities. The study entailed the collection and evaluation of archival and activity 
records relating to waste generation, handling and disposal, characterization of physical conditions at the 
site such as soil, hydrogeology, etc., and identification of migration pathways and potential receptors. 
The results of these data evaluation efforts were used to develop recommendations concerning the need 
for a Confirmation Study at a given site, the goal of which was to verify the presence of contamination 
and determine the need for further characterization and/or remediation. 

The IAS examined 17 sites at NAB Little Creek. Six sites were recommendl=d for Confirmation Studies, 
Sites 7, 9, 10, 11, 12, and 13. Of the remaining 11 sites, mitigation measures were recommended for 
four of the sites, Site-s 4, 5, 15, and 16, and no further action was recommended for six of the sites, Sites 
1, 2, 6, 8, 14, and 17. Site 3, the West Annex Fuel Spill, was addressed under a separate action to 
recover free-floating oil from the water table. Site 17, the Building 1256 Motor Oil Disposal Area, was 
added to the PSI by the Navy. 

The IAS recommendations to conduct Confirmation Studies were based largely on the finding that 
contaminants from disposal areas may migrate toward surface water bodies with little attenuation, owing 
to a lack of clays and organic material, and in a relatively short time because of high hydraulic 
conductivities. The potentially affected surface water include Little Creek Cove, Lake Bradford, and 
Lake Smith. Lake Bradford and Lake Smith are used for recreational purposes, and Lake Smith serves 
as the back-up municipal water supply for the Norfolk-Virginia Beach area. Delineation of an actual 
threat or risk was not possible due to the lack of site-specific hydrogeologic and groundwater quality data. 

The IAS presented a number of detailed recommendations concerning the installation and sampling of 
monitoring wells, the sampling of surface soil, surface water and sediment, and the types of laboratory 
analyses to be completed. The recommendations also addressed well completion depths and water level 
monitoring requirements. Many of the recommendations were aimed at resolving the data gaps identified 
in the IAS. These recommendations, with slight changes, became the Scope of Work for the Round 1 
Verification Step (RVS). Because the IAS recommended only mitigation measures for Sites 5 and 16, 
they were not included in the RVS’ Scope of Work. These two sites were studied during the PSI. 
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Preliminarv Site Inspection 

A PSI was prepared to assess the threat to human health and the environment from five sites at NAB 
Little Creek. Sites S and 16 were included in these inspections. Chemical constituents of concern were 
detected in the groundwater at Site 5 and further sampling was recommended. At Site 16, elevated levels 
of PCBs were detected and additional sampling was recommended to delineate contamination. 
Remediation was also recommended for Site 16. 

2.51 Site 5 - Buildings 9 and 11, Motor Oil Disposal Area 

Initial Assessment Study 

The IAS did not recommend Site S for a confirmation study. At the time of the study, 1,230 gallons per 
year of oil and antifreeze were known to have been used by this activity. The IAS estimated that up to 
50,ooO gallons of oil and antifreeze may have been disposed through the Marsden matting which formerly 
covered the area between Buildings T-9 and T-l 1. Although the site was not recommended for a 
confirmation study, mitigative measures to clean up the site were recommended. 

From 1969 to 1981, grate-covered pits were used in Building 11 for the disposal of motor oil, solvents, 
and antifreeze. In the December 1984 IAS, the IAS estimated that 43,000 gallons of these materials may 
have been disposed in this manner. However, it is quite likely that lesser amounts were disposed, based 
on the size of the pits and the amount of observed materials in them. Waste disposed in the pits would 
have been trapped by their concrete lining. Appendix I contains an excerpt from an as-built drawing of 
Building 11. It has been observed by Naval personnel that the water level in the pits has risen over the 
years, indicating a high degree of integrity. 

Preliminary Site InsDection ReDort 

The field program conducted at Site S included the installation and sampling of three monitoring wells. 
Three groundwater and eight surface soil samples were collected. The surface soil samples were screen4 
in the field using an HNu. Of the eight soil samples collected, four were sent for laboratory analysis. 
The monitoring well and surface soil sampling locations are shown on Figure 2-3. The results of 
sampling are provided in Table 2-1. 

One VOC, 1,ldichloroethane at a level of 23.2 ug/L, was detected in one groundwater sample, LCS- 
GW02, and none of the soil samples. TPH was not detected in the groundwater samples. TPH was 
detected in the soil samples at levels ranging from 73.3 mg/kg to 94.0 mg/kg. Lead was detected in all 
three groundwater samples at levels ranging from 9.2 ug/l to 24 ug/l, and in all four soil samples at levels 
ranging from 1.8 mg/kg to 8.6 mg/kg. 

The PSI put forth the following recommendations: It was suggested that another round of samples be 
collected from the three monitoring wells. Filtered groundwater samples should be collected from wells 
LC5-GW02 and LCS-GW03 and analyzed for lead. If the sampling confirms the presence of l,l- 
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TABLE 2-1 

SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES 
SITE 5: BUILDING B - 11 MOTOR OIL DISPOSAL AREA 

NAB LITTLE CREEK 
VIRGINIA BEACH, VIRGINIA 

PRELIMINARY SITE INSPECTION 
JULY 1991 

PARAMETER 5-GWOl 5-GW02 5-GWOS 

VOLATILE ORGANIC COMPOUNDS (ug/l) 

I,1 -DICHLOROETHANE 23.2 

TOTAL PETROLEUM HYDROCARBONS (mg/l) 

METALS (ug/l) 

LEAD 9.2 24 15 

NOTES: 
All results in units specified 
Blank indicates compound was not detected 

SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES 
SITE 5: BUILDING 9 - 11 MOTOR OIL DISPOSAL AREA 

NAB LITTLE CREEK 
VIRGINIA BEACH, VIRGINIA 

PRELIMINARY SITE INSPECTION 
JULY 1991 

PARAMETER 

VOLATILE ORGANIC COMPOUNDS (ug/l) 

TOTAL PETROLEUM HYDROCARBONS (ma/kg) 

METALS (mglkg) 

LEAD 

, 
5-sso4 5-SS06 5-5507 5-SSOS 

73.3 89.9 89.3 94.0 

4.1 8.6 1.8 4.3 

NOTES: 
All results in units specified 
Blank indicates compound was not detected 
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TABLE 2-2 

SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES 
SITE 16: PCB CAPACITOR SPILL, POLE NO. 425 

NAB LllTLE CREEK 
VIRGINIA BEACH, VIRGINIA 

PRELIMINARY SITE INSPECTION 
JULY 1991 

PARAMETER 16-SSOl 16-SS02 less03 ,16-SS04 

PCBs (us/W 

AFIOCLOR 1242 14,oOo 15,OOo 750,000 810,000 
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dichloroethane, the soil beneath Building 10 should be sampled to determine if the building is the source. 
Samples also should be collected of the fluid and sediment in the cable trench to determine if the trench 
is the source of the groundwater contamination. If the presence of the groundwater contamination is 
verified, an additional monitoring well should be installed directly downgradient of well LC5GW02 to 
determine the extent. 

2.5.2 Site 16 - PCB Capacitor Spill, Pole No, 425 

Initial Assessment Study 

The IAS did not recommend a confirmation study at this site. The damage occurred during a 
thunderstorm in the early 1980s. Under Navy’s initiative, approximately one inch of topsoil was removed 
from around the base of the pole immediately after the incident. A soil sample taken from this site after 
the incident and shallow excavation revealed a PCB concentration of 1,ooO mg/l. 

Preliminary Site Inspection 

A total of four soil samples were collected at Site 16. The sampling locations are shown on Figure 24. 
The results of the sampling are provided in Table 2-2. 

Detectable concentrations were present at all four sampling locations. Higher concentrations of Aroclot 
1242, 750,ooO uglkg at 16-SS03 and 810,000 ug/kg for one of two samples collected at 16SSO4, were 
located to the north and west of Pole NO. 425. 

The PSI recommended the area be fenced and labelled as contaminated. Sampling of both surface and 
subsurface soils should be conducted to define the areal and vertical extent of the PCB contamination. 
The PSI also recommended the contaminated soil be removed, using the most stringent clean-up level as 
a guideline due to the proximity of the campground, and placed in a TSCA-approved landfill. 
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3.0 F-IEW) INVESTIGATION 

The field investigation and sampling activities were conducted at Sites 5 and 16 from May 11, 1993 
through July 1, 1993. Surface soil and groundwater samples were collected for chemical analysis. All 
analytical samples were shipped via Federal Express to Ceimic Corporation’s laboratory in Narragansett, 
Rhode Island, for analysis. All monitoring well installations were performed by McCallum, Inc. of 
Chesapeake, Virginia. The following sections provide the methodologies used to characterize each site 
at NAB Little Creek. 

3.1 Site 5 - Buildinm 9 and 11. Motor Oil Dimosal Area 

Site 5 consists of the area between Buildings 9 and 11 and measures approximately 100 feet by 150 feet 
in area. Field activities at this site included monitoring well installation, groundwatet sampling, soil 
sampling, and water level measurements. Table 3-1 provides a sampling summary for Site 5. Figure 
3-1 presents a site map with sample locations for Site 5. 

3.1.1 Monitoring Well Installation 

One monitoring well, LC5-GW04, was installed at Site 5 to monitor the quality of groundwater migrating 
away from the site. Continuous split-spoon soil samples were obtained using standard penetration tests 
following ASTM D 1586 Guidelines. This method was conducted using a 2-foot long, 2-inch ID split 
spoon sampler. Soil samples were visually classified by the on-site FWES geologist and descriptions 
were recorded on a Soil Boring Log. The soil classification is based on the Unified Soil Classification 
System (USCS). Other relevant information, such as evidence of contamination, moisture content, and 
blow counts, was recorded on the Soil Boring Log. Appendix B provides the Soil Boring Log for Site 
5. Boring logs for wells installed during the PSI are not available. 

The monitoring well was constructed of 4-inch JD Schedule 40, flush-joint and threaded PVC casing, with 
a lo-foot long section of O-010-inch slotted screen. A medium-grain sand pack extended from below the 
screen to a minimum of 1 foot above the top of the screen. Bentonite pellets were placed above the sand 
pack and hydrated with potable water. A flush-mounted 12” cover and a PVC locking cap were fitted 
at the top of the monitoring well. The monitoring well was fitted a 3-foot square concrete pad for 
protection for vehicular traffic. Appendix C provides a detailed description and diagram of the 
monitoring wells installed at Site 5. 

Following well construction activities, the monitoring well was developed, using a centrifugal pump, until 
the groundwater was essentially sediment-free. The well was developed by pumping at a rate of 
approximately one gallon per minute. The water recovered was containerized in 55-gallon steel drums. 
The drums were stored at the monitoring well for use during the groundwater sampling. Subsequently, 
the drums were sealed, labelled, and left at the site pending further action by NAB Little Creek. 
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J 3.1.2 Groundwater Samples 

Groundwater samples were collected from the three existing and one new monitoring wells at Site 5 to 
determine the nature and extent of any VOCs or dissolved lead in the groundwater beneath the site.. Prior 
to sampling, a minimum of three well casing volumes was purged from each well by hand bailing. 
Purged water was containerized in 55-gallon steel drums and later stored in a centralized location for 
future disposal- Groundwater samples were collected from the wells using disposable polyethylene 
bottom loading bailers. The samples were transferred into laboratory prepared sample containers by 
pouring water from the bailer into the appropriate sample containers, slowly to minimize volatilization, 
and immediately stored on ice. One round of samples was collected from each well and the samples were 
analyzed for Target Compound List (‘XL) volatile organic compounds (VOCs), total calcium, lead, and 
magnesium, dissolved lead, alkalinity, bicarbonate, and PH. The temperature, pH, and conductivity of 
the groundwater samples were measured in the field using a pH-temperature-conductivity meter and 
recorded in the field logbook. Appendix G provides the chain-of-custody documentation that 
accompanied the groundwater samples. 

3.1.3 Surface Soil Samples 

_ 

Four surface soil samples were collected at Site 5 around the perimeter of the concrete spill pad. Surface 
soil sampling was conducted to verify whether Building 10 is the source of the constituents of concern. 
The soil samples were collected at depths ranging from 0 to 6 inches. The area to be sampled was first 
cleared of any grass, twigs, or stones. A stainless steel spoon was used to place the s.ample directly into 
a pre-cleaned sample container supplied by the laboratory. The surface soil samples were analyzed for 
TCL VOCs and total organic carbon (TOC). Appendix E provides descriptions of the surface soil 
samples, and Appendix G provides the chain-of-custody documentation for the surface soil samples. 

3.1.4 Survey 

All new and existing groundwater monitoring wells and surface soil sample locations were surveyed by 
Hoggard-Eure of Portsmouth, Virginia. Elevations of the top of casing and concrete well pad were 
surveyed for each monitoring well. 

3.2 Site 16 - PCB Capacitor Spill. Pole No. 425 

Site 16 is the area of the PCB capacitor spill around Pole No. 425. Field activities at this site included 
field screening, surface soil sampling, and surveying. Table 3-2 provides a sampling summary for Site 
16. Figures 3-2 and 3-3 present a site map with sample locations for Site 16. 
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TABLE 3-l 

SAMPLING SUMMARY 
SITE 5 - BUILDINGS 9 AND 11, MOTOR OIL DISPOSAL AREA 

NAB LI-lTLE CREEK 
VIRGINIA BEACH, VIRGINIA 

MEDIA 
SAMPLE SAMPLE 

DESIGNATION LOCATION 

TOTAL 
NUMBER OF 

SAMPLES 
PER MEDIA 

LABORATORY 
ANALYSIS 

SURFACE 05ss- 101 05ss- 101 4 TCL VOCs 
SOIL 05ss- 102 05ss- 102 TOC 

05ss - 103 05ss- 103 
05ss- 104 05ss-104 

GROUNDWATER 05GW- 101 LC5- GWOI 4 TCL VOCs 
05GW- 102 LC5- GW02 TAL Metals 
05GW- 103 LC5- GW03 Total Pb, Ca, Mg 
05GW- 104 LC5- GWO4 Dissolved Lead 

Alkalinity 
Bicarbonate 

PH 

NOTES: 
1) TCL VOCs indicates Volatile Organic Compounds 
2) TAL analysis for water samples can be either filtered to determine dissolved metal content 

or unfiltered to determine total metal content Analysis is noted as either dissolved or total. 
3) TOC indicates Total Organic Carbon 
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TABLE 3-2 

SAMPUNG SUMMARY 
SITE 16 - PCB CAPACITOR SPl& POLE NO. 425 

NAB Llll-LE CREEK 
VIRGINIA BEACH, VIRGINIA 

MEDIA 
SAMPLE 

DESlGNATlON 
SAMPLE 

IDCATION 

TOTAL 
NUMBER OF 

SAMPLES 
PER MEDIA 

LABORATORY 
ANALYSIS 

SURFACE 
SOlL 

SCREENING 

SURFACE 
SOIL 

16SSS-101 16SSs-101 
lGSSS-1OlD 16SSS-1OlD 
16SSS102 16SSS-102 

16SSS-102D 16SSS-102D 
16sss-103 16SSS-103 

1 GSSS-103D 1 GSSS- 103D 
16ssS-104 16SSS-104 

16SSS-104D 16SSS-104D 
16SSS-105 16SSS-105 

1 GSSS- 1050 16SSS-105D 
l&?&S-106 16SSS-106 

1 GSSS- 106D 16SSS-106D 
16Sss-107 16SSS-107 

16SSs- 1070 I6SSS-107D 
IGSSS-106 IGSSS-106 

1 GSSS- 1080 16SSS-108D 
1 GSSS- 109 16SSS-109 

lGSSS-109D lGSSS-109D 
16SSs-110 16Sss-110 

16Sss-1100 16SSs-1100 
16SSS-111 16SSs-111 

16SsS-1110 16SsS-1110 
16Sss-112 16SSS-112 

16SSS-1120 16SSS-112D 
16SSs-113 IGSSS-113 

16SSS-1130 16SSS-113D 
16sSs-114 16SSS-114 

18sss-1140 16SSS114D 
16SSS-115 16Sss-115 

16SSSll5D 16SSS-1150 
16SSS-116 16SSS-116 

lGSSS-116D 16SSS-1160 
issss-Ii7 IGSSS-117 

16SSS-117D 16SSS-1170 
16SSS-118 16SSS-118 

IGSSS-118D 16SSS-118D 
16Sss-119 16SSS-119 

16SSS-119D 16SSS-119D 
16SSS-120 1 GSSS- 120 

16SSS-120D 162&S-12OD 
16SSS-121 16Sss-121 

16SSS-121D 16SSS-121D 
16SSS-122 16SSs-122 

16SSS-122D 16SSS-1220 
16SSS-123 16SSS-123 

1 GSSS- 123D 16SSS-123D 
16SSS-124 16SSS-124 

16SSS-124D 16SSS-124D 

16SS-101 16SS-101 
16SS-102 18SS-102 
16SS-103 16SS-103 
16S-104 16sS-104 
16sS-105 16Ss-105 
16sS-106 16Ss-106 
16SS-107 16SS-107 
16SS-108 16sS-108 
18SS-109 16SS-109 
1655-110 16SS-110 

48 

10 

NOTES: 
1) TCL pCB.s indicates Polychlcvinated Biphenyis 
2) TCC indicates T&II Organic Carbon 
3) D indicates a soil sample from a deeper depth, 6” to 12” as compared to 0’ to 6”. 
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/ 3.2.1 field Screening with the Dexsil L20-00 

To completely delineate PCB contamination in soil. a large number of samples ne& to be collected for 
laboratory analysis. In order to maximize the information obtained from a limited number of soil samples 
collected for PCB laboratory analysis, PCB field screening was performed using Dexsil L2C00 
PCBlChloride Analyzer. The field screening was employed to: a) aid in selection of sampling locations 
for soil PCB analysis by the laboratory, b) provide immediate results, c) delineate soils containing high 
PCB concentrations in the vicinity of Pole No. 425. 

The Dexsil system consists of laboratory prepared extraction solvents and reagents, measuring vials and 
pipettes, a chloride ion detector, and an electrically powered digital control box. Field screening for 
PCBs using the Dexsil system involves a series of chemical reactions which extracts organic chloride 
from the soil and fixes the chloride as an inorganic salt. The Dexsil L2OOO PCBXhloride Analyzer uses 
a chloride specific electrode to measure the total organic chloride content in the soil sample. The 
instrument provides a direct readout, in parts per million @pm), of total chloride. A selector dial on the 
instruments also provides a direct readout of total chloride as equivalent PCB. 

Forty-eight surface soil samples were collected for field screening. The soil samples were collected from 
twenty-four grid nodes shown on Figures 3-2 and 3-3 at depth intervals of 06 inches and 6-12 inches. 
Due to the proximity to utilities soil samples did not exceed 12 inches. The grid nodes were determined 
using a 10 foot by 10 foot grid system. 

Soil samples were prepared by using a known volume of soil reacting with provided reagents to extract 
organic chloride from the sample. The resultant solution containing the extracted chloride ions is 
analyzed by the chloride ion detector. The chloride ion detector, which is connected to the control box, 
is immersed into the extract solution, and a digital. readout in ppm produced. Selecting different settings 
provide direct readout as equivalent PCB in ppm based on the total chloride measured. 

The system is susceptible to false positive readings for PCBs due to other organic chlorine containing 
compounds which may be present in the soil. For this reason, the screening is used to delineate the 
maximum possible area of PCB contamination. 

3.2.2 Surface Soil Samples 

Ten surface soil samples were collected at Site 16 from areas identified during the field screening as “hot 
spots.” The number of soil samples was equally divided between depths ranging from 0 to 6 inches and 
6 to 12 inches. The area to be sampled was first cleared of any grass, twigs, or stones. A stainless steel 
spoon was used to place the sample directly into a pre-cleaned sample container supplied by the 
laboratory. The surface soil samples were analyzed for PCBs and TOC. Appendix E provides 
descriptions of the surface soil samples and Appendix G provides the chain-of-custody documentation for 
the surface soil samples. 
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3.2.3 Survey 

All sample locations were surveyed by Haggard-Eure of Portsmouth, Virginia. 
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4.0 PHYSICAL cHARAcTEFusTIcs 

Physical data obtained during the field program have been used to characterize each site under 
investigation. Results from the field program are present& below by site. 

4.1 Site 5 - Buildinm 9-11 Motor Oil Dimosal Area 

Data collected during this investigation were used to characterize Site 5. Previous investigations of the 
site include the IAS and PSI. Data from these studies are used whenever applicable. Results of the 
physical characterization are presented below. 

4.1.1 Site Topography, Drainage, and Surface Features 

Site 5 encompasses an area of approximately 15,000 square feet to the south of Building 9 and measures 
approximately 100 feet by 150 feet. The location of Site 5 is presented on Figure 2-1. 

Site 5 is located in a heavily used light-industrial area. The site is bordered to the north by Building 9, 
to the east by a storage area, and to the south by a grassy area, the former location of Building 11 and 
now used as a staging area for storage containers. To the west is a small road and a grassy area. A 
Coast Guard station lies to the west of the grassy area. The site lies within a restricted area and access 
is gained through a guarded gate. Site 5 is relatively level with an elevation of approximately 10.0 feet 
above mean sea level (msl). Surveyed ground elevations range from 9.7 feet above msl at monitoring 
well LC5-GW4 to 10.4 feet above msl at Monitoring Well LC5-GW2. Monitoring Well LC5-GW3 is 
approximately 150 feet north of the site and has a ground elevation of 8.53 feet above msl. 

A concrete pad lies at the western edge of the site at the former location of Building T-10, and measures 
approximately 10 feet by 10 feet. The rest of the site consists mainly of grass or dirt/gravel covered 
areas. The site is active with a moderate amount of pedestrian and truck traffic related to storage 
containers frequently located on the grassy area. 

Surface water is controlled on the paved areas adjacent to the site by a system of storm sewers. During 
a rain event experienced while on-site, it was observed that most surface water on the grassy areas either 
ponded or infiltrated the ground surface. A small volume of surface water was observed draining off 
towards the paved areas on the west edge of the site. Approximately 300 feet north of the site is a pier 
area on Little Creek Cove. This area is active with small boat traffic. 

Vegetation is limited to grassy areas and wooded areas to the east, south, and west of the site. There are 
some areas which are devoid of grass due to vehicle activity. 

4.1.2 Geology 

Drilling activities permitted observation of the thickness and extent of undisturbed natural material and 
depth to water. One monitoring well, LCS-GW4, was installed on the site during this investigation. A 
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geologic log was prepared for the monitoring well boring drilled during this investigation and is presented 
in Appendix B. The boring logs for the three preexisting wells on-site were not available for comparison. 

The top five inches of the boring for monitoring well LC5GW4 consisted of gravel fill. The next 6.5 
feet consisted of sand. At a depth of seven feet below ground surface (bgs), clay was encountered. This 
clay layer was eight feet thick and was followed by another sand layer. This sand layer is of 
undetermined thickness as the boring for monitoring well LCS-GW4 ended at a depth of 16 feet bgs. 

4.1.3 Stratigraphy 

Because only one boring log was available, the construction of a cross-section was not practical. 
From the literature, the undisturbed natural soil and sediment underlying the site can be classified as that 
of the Columbia Group. 

4.1.4 Hydrogeology 

Groundwater beneath the site is located in undisturbed natural soils and sediment. Primary porosity 
consists of intergranular voids. All monitoring wells on Site 5 were install4 within the shallow water 
table aquifer. During this investigation, the following were established: 

_’ 

4 Depth to groundwater, 
4 Groundwater flow patterns, and 
. Groundwater hydraulic gradients. 

4.1.4.1 Water Level Data 

Depth to water was measured in each monitoring well at synoptic intervals. Depth to water and water 
surface elevation data are summarized in Table 4-1. 

The monitoring well installed at Site 5, as well as the three pre-existing wells, screen the water table 
aquifer. The water levels taken on June 29, 1993 are utilized for the groundwater contours of the water 
table aquifer presented on Figure 4-1. Groundwater elevations range from 2.67 feet above msl in 
Monitoring Well LC5-GW4 to 1.91 feet above msl in Monitoring Well LC5GW3. The average 
hydraulic gradient calculated from the water level data obtained on June 29, 1993 for the site is 4.81 X 
1c3 feet/foot. This appears to be a groundwater drainage divide trending northwest-southeast across the 
site. Groundwater flow is to the north-northeast towards Little Creek Cove and to the south-southwest 
from the drainage divide. 

TWO rounds of water levels were taken at Site 5. In addition to the water levels taken on June 29, 1993 
(Round 2) discussed above, another round was taken on May 14, 1993 (Round 1). Based on monitoring 
well construction data the measurd depths to water were below the tops of the well screens at the time 
the water level data were collected. The water levels from Round 1 were significantly higher than those 
taken in Round 2. The differences ranged from 1.61 feet in monitoring well LCS-GWl to 0.74 feet in 
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TABLE 4- 1 

GROUNDWATER ELEVATIONS 
ABOVE MSL 

SITE 5 - BUILDINGS 9-l 1 MOTOR OIL DISPOSAL AREA 
NAVAL AMPHIBIOUS BASE - LITTLE CREEK 

VIRGINIA BEACH, VlRGlNtA 

MONfTORlNG WELL DATE 
NUMBER MEASURED 

LC5-GWl 5/14/93 
6/29/93 

LC5-GW2 5/14/93 
6129193 

LC5-GW3 5/14/93 
6129193 

LC5-GW4 5/14/93 
6/29/93 

NOTES: 

MSL indicates Mean Sea Level 

MEASURING POINT DEPTH TO WATER LEVEL 
ABOVE MSL (FT) WATER (FT) ABOVE MSL (FT) 

12.78 8.60 4.18 
10.21 2.57 

13.29 10.43 2.86 
11.17 2.12 

8.07 5.40 2.67 
6.16 1.91 

9.40 5.94 3.46 
6.73 2.67 
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monitoring well LC5-GW3. In the time between the two rounds of water levels, a total of 5.66 inches 
of rain fell in the Norfolk area. This is almost two inches below the normal precipitation total for this 
time period. Thus, the rise in water levels in the monitoring wells cannot be attributd to precipitation. 

Site 5 lies almost adjacent to Little Creek Cove. Due to its proximity to this tidally active body of water, 
rises and falls in groundwater levels related to tidal changs can be expected. It seems likely that the rise 
in groundwater levels found in the monitoring wells is a result of tidal fluctuations. 

4.2 Site 16 - PCB CaDacitor Spill, Pole No. 425 

Data collected during this investigation were used to characterize Site 16. Previous investigations of the 
site consist of IAS (1984) and PSI (1991). Data from these studies were used whenever applicable. 
Results of the physical characterization are presented below. 

4.2.1 Site Topography, Drainage, and Surface Feature 

Site 16 encompasses the area immediately surrounding capacitor pole No. 425. The capacitor on top of 
pole No. 425 was struck by lightning in the early 1980’s. A sand fence surrounds the site to prevent 
access. The area of concern is approximately 3,600 square feet in size. It is a T-shaped area with the 
head of the T being 60 feet in length and 30 feet in width, and the foot being 50 feet in length and 20 
feet in width. The location of Site 16 is presented on Figure 2-2. 

Site 16 is located adjacent to the NAB Little Creek Campground. The site is bordered to the north by 
Amphibious Drive, and to the east, south, and west by the campground. The site is relatively level with 
an elevation of approximately 10.1 feet above msl. Surveyed ground elevations range from 9.8 feet 
above msl at the southwestern and southeastern edge to 10.4 feet above msl at the northwest edge of the 
fenced area. These locations are presented in Figures 3-2 and 3-3. 

The entire site is grass or weed covered, and the area around the site is wooded. Any surface water that 
would be present on the site would mostly likely infiltrate into the ground. There is little or no grade 
on the site to assist the run-off. 

4.2.2 Geology 

No drilling has ever been conducted at Site 16. Ten surface soil samples were taken at the site and their 
locations are presented in Figures 3-2 and 3-3. Descriptions of the surface soil samples can be found in 
Appendix E. Generally, the surface soil at the site is a sandy, silty loam with a large amount of organic 
material, such as roots and rotten leaves. 
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r 4.3 ClimatoloPical Data 

Climatological data collected by NOAA at the Norfolk Airport is presented in Appendix F. The 
precipitation and temperature data are presentd daily for the months of May, June, and July 1993 which 
corresponds to the field program. Precipitation for the months of May, June and July 1993 was 0.93, 
1.03, and 4.70 inches less than the normal precipitation for the time periods. 
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5.0 NATURE AND EXTENT OF CONSTITUENTS OF CONCERX 

Soil and water samples were collected from SI sites at NAB Little Creek to characterize the natural 
chemical composition of these sites and constituents of concern The samples were analyzed by Ceimic 
Laboratories at Narragansett, Rhode Island, and the results were validatti by Heartland Environmental 
Services of St. Peters, Missouri. The data was evaluated by FWES and the evaluation is presented in 
Section 5.2. The Data Validation Report is included in Appendix H. 

Our discussion of the chemical findings has been divided by the media investigated for each site: surface 
soil and groundwater. Subsurface soil, surface water, and sediment were not investigated. Data will 
be presented in three groupings: volatile organic compounds (VOCs), pesticides and polychlorinated 
biphenyls @‘CBS), and Total Organic Carbon (TOC), since semi-volatile organic compounds (SVGCs) 
were not analyzed at any of the site, The TAL parameters represent inorganic constituents of concern, 
including 23 metals and cyanide; only a few -metals were analyzed during the SI. In addition, total 
alkalinity, bicarbonate alkalinity, and pH were analyzed for water samples; this group is hereafter called 
as inorganic analytes. 

5.1 Summary of Analvtical Raults 

51.1 Site 5 - Buildings 9-11 Motor Oil Disposal Area 

Surface Soil Four surface soils were collected from 0 - 6 inches below ground surface around the 
concrete pad which was the foundation of Building T-10. These samples were analyzed for Target 
Compound List VCL) volatile organic compounds (VOCs), and total organic carbon. 

VOCs were not detected at any of the four surface soil locations at Site 5. Volatile organic tentatively 
identified compounds (TICS) were detected only at 05-SS-101 at a total estimated concentration of 6 
pg/kg. Table 5-l presents a summary of VOCs detect4 in surface soil at Site 5. 

TOC was detected at all four surface soil sampling locations. Concentrations of TOC were detected at 
concentrations ranging from 9,520 mg/kg at 05SS-104 to 34,900 mg/kg at 05SS-102. Table S-2 
presents a summary of TOC detected in surface soil samples at Site 5. 

Groundwater Four groundwater samples and one duplicate were collected from four groundwater 
monitoring wells at Site 5. Based on monitoring well construction data the measured depths to water 
were below the tops of the well screens at the time the groundwater samples were collected. These 
samples were analyzed for TCL VOCs, total calcium, lead, and magnesium, dissolved lead, and inorganic 
analytes. 

VOCs were detected at two of the groundwater sampling locations. 1, I-Dichloroethane @CA) was 
detected at two of the groundwater sampling locations; the highest concentration detected was 76 pg/L 
at 05GW-105 (duplicate of 05GW-102). Chloroethane was detected in only 05GW-102/05GW-105 
groundwater sample at location OSGW02; the detected concentration was 20 pg/L, at 05GW-105 (duplicate 

NABLCISLSS 5-I 4-71-s 19707 1 M 



TABLE 5-1 

SUMMARY OF V-TILE ORGANIC COMPOUNDS 
DEl-ECTED IN SURFACE SOIL SAMPLES 

AND ASSOCIATED QUMTY CONTROL SAMPLES 
SITE 5 - BUILDINGS 9-l 1 MOTOR OIL DISPOSAL AREA 

NAVAL AWHIBIOUS BASE - Llll-LE CREEK 
VIRGINIA BEACH, VIRGINIA 

JUNE 30.1993 

SAMPLE LOCATlON/NlJmER 0%ss-101 
SAM’LE MATRIX Soil 

UNITS wnc9 

VOLATlLE ORGANIC COMPOUNDS (VOCa): 
Acetone NO 
Chloroform 

TOTAL VOCs: ND 
TOTAL TICS: 6 .I 

NOTES: 
ND indicates corrpound was not detected 
urgkg indicates micrograms per kllogram 
J indicates an estimated va!ue. 
IlCs indicates tentatively MentiM conpounds 
TB indicates tiip blank 
EW indicates equipment rinsate blank 
FB indicates field blank 
Trip blank shared with Background Well samples for RI. 
Equipment rinsate blank and field blank shared with Site 13 for RI. 

05-SS-102 05-s!% 10s 
SOil SOil 

WMI llaF9 

ND ND 

ND ND 
ND ND 

OS-SS-104 
Soil 

wF9 

ND 

ND 
ND 

TB-PP-102 
Water 
w- 

17 

17 
ND 

13GWEW 
Water 

WsR 

ND 
3 J 

3 J 
ND 

1 SFWFB 
Water 
Y3R 

12 
ND 

12 
ND 
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TABLE 5-2 

TOTAL ORGANIC CARBON 
DETECTED IN SURFACE SOIL SAMPLES 

AND ASSOCIATED QUALIM CONTROL SAMPLES 
SITE 5 - BUILDINGS 9-l 1 MOTOR OIL DISPOSAL AREA 

NAVAL AMPHIBIOUS BASE - LITTLE CREEK 
VlRGlNlA BEACH. VIRGINIA 

JUNE 30. 1993 

SAMPLE LOCATION/NUMBER 

I 

05-ss-1Of 05-SS-102 05-ss- 10s 05-SS-704 lSSB-R%-101 FB-P2-101 
SAMPLE MATRIX Soil Soil Soil Soil Water Water 

UNITS m9F9 mg lb w/kg fwha msll m9R 

I TOTAL ORGANIC CARBON: I 11,000 I 34,900 I 11,800 I 9,520 I ND I ND I 

NOTES: 
ND indicates compound was not detected 
mg/kg indicates milligrams per kilogram 
ma/L indicates milligrams per Ifter 
RB indfcates equipment rinsate blank 
FB indicates field blank 
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of 05GW-102). l,l-Dichloroethene was detected only in 05GW-102 at an estimated concentration of 2 
pg/L. Chloroform was detected only in OSGW-104 at an estimated concentration of 3 pg/L. The 
highest total VOCs detected was 96 pg/L at 05GW-105 (duplicate of 05GW-102.) Volatile organic TICS 
were detected only at 15-SS-101 at a total estimated concentration of 6 pg/kg. Table 5-3 presents a 
summary of VOCs detected in groundwater and associated quality control samples. 

Total calcium, lead, and magnesium were detected at all four groundwater sampling locations. Total 
calcium was detected at concentrations ranging from 31,300 pg/L at 05GW-105 (duplicate 05-GW-102) 
to 56,800 pg/L at 05GW-103. Total lead was detected at concentrations ranging from an estimated 2.8 
FL&IL at 05GW-101 to an estimated 214 pg/L at 05GW-103. Total magnesium was detected at 
concentrations ranging from 7,280 pg/L at 05-GW-103 to 14,900 pg/L at 05GW-102. Table 5-4 presents 
a summary of total calcium, lead, and magnesium detected in groundwater samples and associated quality 
control samples _ 

Dissolved kad was detected only at 05GW-103 at an estimated concentration of 4.1 pg/L. Table 5-5 
presents a summary of dissolved lead detected in groundwater and associated quality control samples. 

Table 5-6 presents a summary of inorganic analytes detected in groundwater and associated quality 
control samples at Site 5. 

5.1.2 Site 16 - PCB Capacitor Spill - Pole No. 425 

Five surface soil samples were collected from Site 16 at a depth of 0 to 6 inches. Another five samples 
were collected at a depth of 6 to 12 inches, four of them at the same locations as those of the samples 
collected between 0”-6”. These samples were analyzed for PCBs and TOC. 

PCBs (Aroclor-1248) were detected at eight of the ten sampling locations. The highest concentration of 
PCBs detected was an estimated 2,100,OOO pg/kg at 16SS-103. Table 5-7 presents a summary of PCBs 
detected in surface soil and associated quality control samples. This table contains the results of the 
analysis conducted with the highest dilution, since analysis at lower dilutions provided results which were 
outside the linear range of instrument calibration. The laboratory reported both the results, at lower and 
higher dilution, for five of the ten samples analyzed for PCBs at Site 16. 

TOC was detected in all ten surface soil samples collected form Site 16. Concentrations detected ranged 
from 4,420 mg/kg at 16SS-105 to 26,200 mg/kg at 16SS-107. Table 5-8 presents a summary of TOC 
detected in surface soils and associated quality control samples at Site 16. 

5.2 Oualitv Assurance Results 

Quality Assurance results are evaluated utilizing the analytical data obtained from QA/QC samples, which 
were collected in accordance with the Sampling and Analysis Plan. 

These samples included: 
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TABLE 5-S 

SUYMAAYOFYDlAnLEomAHC COMPOUNDS 

DETECTED IN GAOUNOWATER SAMPLES 

AND ASSOUATED OUAUlYCONTROLSAM!‘U3 

SITE 5 - BUlDlNGS Q-11 MOTOR 01L DISPOSAL AREA 

NAVALAMPHMWS BASE - LITlIE CREEK 
VlRGlNlA EACH. HffilNlA 

MAY 14,lQM 

I SAMPLE LOCATION/NUMBER 

SAMPLE MATRIX 

UHlTS 

VOlAllLE OlWANlC COMPOUNDS (WCs]: 

Chloroethane 
ACE-tO~ I 

il5Gw-101 

WatH 

w- 

05Gw-105 

(Dl@lls osw-Ia?) 

WabU 

WA 

05SW--103 

W&H 

Ud- 

OtiGw-Id’) 

W&U 

US@- 

OSGW-ER 06FB-101 

WatU WdU 

UM- urn 

ND 17 20 ND ND ND NO ND 

ND NO ND ND ND ND 17 13 

I,1 -0icHormthene 

1 ,l -OicHoroethr3ne 
I ND 2 JI ND ND ND ND ND ND 

ND I 67 I 76 I ND I 2 J 1 ND t ND I ND 

I Chlomform 
I 

ND 

I 

ND 

I 

ND 

I 

ND 

I 

3 J ND 

I 

ND ND 

Benzene ND ND ND NQ ND ND ND I 1 J 

I TOTAL VOCr: 

I 

ND 

I 

BdJ u3 

I 

ND 

I 

5 J ND 

I 

17 $4 J 

TOTAL TlCs: NO 5 J ND NO ND ND ND I ND I 

NOTES: 

ND indicates mmpoundwas not detected 

ug.I indicates micrograms per liter 
J indwted an estimated value 

TICS indicates tentalive~ identiiied compounds 
(1) indicates a matrbi apike/malrilc spike duplicate (MS$EtO) samplewas collected with this sample 

ER indicates equipment rinsate bhnk 
F8 indicates freld blank 
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TABLE 5-4 

TOTAL METALS 
DETECTED IN GROUNDWATER SAMPLES 

AND ASSOCIATED QUALITY CONTROL SAMPLES 
SITE 5 - BUILDINGS P-11 MOTOR OIL DISPOSAL AREA 

NAVAL AMPHlBtOUS BASE - Llll-LE CREEK 
VIRGINIA BEACH. VlRGlNlA 

MAY 14.1993 

SAMPLE LOCATIONINUMBER 05GW-101 OSGW-102 05GW-305 05GW-103 OBGW-104(‘) OSGW-ER 05F8-101 
(Duplicate 05G W-102) 

SAMPLE MATRIX Wdor WdW W&Or Wd.r Wabr Wd.r Wat.1 
UNITS q/L WJA uen- ug/L ugn WR UQn 

TOTAL METALS: 
Calcium M,QOO 34,600 31,300 56,800 56,700 ND ND 
Lead 2.8 J 5.6 J 0.0 J 214 J 1.0 J ND 2.6 J 
Magnesium 17,400 14,900 14,600 7,280 7,920 ND 24.4 0 

NOTES: 
ND indlcnbrs compound was Not Detactad 
ug/L Indicates micrograms par liter 
B indicator compound dstwhd in tab blank 
J indicates we l stimatod valw 
(1) indicates n matrix rpikolmatrix spike duplicate (MS/MSD) sample was collwt~d with this samph 
ER indicates l quiprwnt rinsatm blank 
FE indicates field blank 
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TABLE I-5 

TOTAL DISSOLVED LEAD 
DEIECTED IN GROUNDWATER SAMPLES 

AND ASSOCIATED QUALITY CONTROL SAMPLES 
SITE 5 - BUlLDINGS O-l 1 MOTOR OIL DISPOSAL AREA 

NAVAL AMPHIBIOUS BASE - LITlIE CREEK 
VIRGINIA BEACH, VlRGlNlA 

MAY 14,1093 

I SAMPLE LOCATION/HUMBER 

I 

OSGW-101 OSGW-102 

SAMPLE MATRIX wntu Watr 

,Du,l~Mo2j O&ii O,G;z@) / 05GWyR 1 05;;IOl 1 

UNITS WA WA @WA UCIA WA UQA WA 

TOTAL DISSOLVED LEAD: ND ND ND 4.1 J ND ND ND 

NOTES: 
ND indicator compound was not d&&d 
ugA indicates miaograms per liter 
J indicaba an e&m&d valu*. 
(1) indicates a mabix cpikdmabix spike duplicata (MS/I&SD) sample wk3 cotl&ad with this sample 
ER indicates l quipm+nt rinsats blank 
FB indicates field blank 
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TABLE 5-6 

INORWNW: ANAL- 
DETHYiED IN GROUNDWAlER SAMPI.= 

AND ABBOCIA‘IED WALtTYCONTRoLSAMPIeS 
StTE 5 - BUlLDfNGS O-11 MOTOR Olt DISPOSAL AREA 

NAVAL AMPHlBfMIs BME - LfllLE CREEK 
VlRGlNtA BEACH. VtRGINIA 

MAY 14.1933 

SAMPLE LOCATHNVNUUBER 

SAMPLE MATRfX I 

IMORGANK: ANALyTes: 
Alkalinity (mgR) 
0icarbonate Allulin~ (mgR) 
pH (S.U.) 

NOTES: 
ND ind&ati compound HRI not detected 
mgR indiahs milligamr pw liiw 
S.U. Indhton uhnhrd units 
(I) indicator II math spikohbix spike duplicate (MSfMSD) sampI* ws cohcted with this samplo 
ER indcahs l quipmentrinsat~ blank 
F0 Indicates field bhnk 
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TABLE 5-7 

SUMMY OFPCBB 

DETECTS IN SURFACE SOIL SAWLES 
AH) ASSOCIATED QUALITY CONTROL SMLES 

SITE 16 - PCB WAClTOR SPILL - POLE NO. 425 
NAVAL AWMBlOUS BASE - UTILE CREEK 

HRGiNA BEACH, WRGIMA 

MAY 14,1983 

PCBS: 

Aroclor- 1248 

TOThL PC&: 

SAWLE LOCATlONFJUlWBEA 16SS-101 lBSS-102 1655-103 16SS-1M mss-105 166S-106 16ss-10%‘) IBSS-t66 

SAW’LE MATRIX WI Soil soll sole Soil Soil Soil !iioil 

UNITS WI@ WB wlkg WI&t ugm wrpe UeIkl w&t 

29,ooO DJ 12,caa DJ 2.100,ooO DJ 43,030 DJ a.300 DJ 2.500 J 880 M 

29,om DJ 12.W DJ 2.1[x1,oMl OJ 43,ooO DJ a.300 DJ 2.500 J 880 NJ 

SAWLE LOCAIloN/wJMBw t6SS-109 16SS-110 IBSS-fll 16ss-ml 16SS-I32 16SS--wB 16SS-w4 

Qqdiie tBSS-tl6) 

CMWLE MATRfX soil SoiI Soil W&U WOtU W&9 WdU 
UNITS &t&l wml WI&l WIL W- WK W- 

PCS% 

Arochlor- 1248 1,800 J rJ3 m M M IQ m 

TOTAL PCS% 1,80(1 J NJ PQ M No Ml NJ 

NOTES: 

M rdlcates compound was not detected 

@kg indicates micrograms per kilogram 
uglt indicates micrograms per liter 

D indicates quatitationperfoned on thediluted sample 
J rdicates an estwnnted value 

(1) indicates a matrixspike/matfix spike duplicate (MS/MD) sample was collected with this sample 
ER indicates equipment rirrsate blank 
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TABLE 5-6 

SUMMARY OF TOTAL ORGANIC CARBON 
DETECTED IN SURFACE SOIL 

AND ASSOCiATED QUALITY CONTROL SAMPLES 
SITE 16 - PC8 CAPACITOR SPILL - POLE NO. 425 

NAVAL AMPHl6lOUS BASE - LllTLE CREEK 
VIRGINIA BEACH. VIRGINIA 

MAY 14.1993 

SAMPLE LOCATlON/NUMSER 

I 

lISS-101 ?lSS-102 IlSS-103 IISS-104 llSS-105 IISS-106 lISS-107(‘) 
SAMPLE MATRIX so0 Soil soil Soil sou Soil Soil 

UNITS mB/kB wlncg m g/kg m glh mghg mgntg wlkg 

TOTAL ORGANIC CARSON: 
I 

7,810 12,100 i 7.800 0-420 4,420 6,070 24.200 

TOTAL ORGANIC CARBON: 
I 

13,300 13,300 6,440 7.260 ND ND 
I 

NOTES: 
NO Indicates compound was not detected 
mg/kg indicates milligamr pn kilogam 
mgR indicates miaograms pm liter 
(1) indicates a matrix spike/m&ix spike duplicate (MSIMSD) sample was collected with Uris sample 
ER indicates equipment rinsate blank 
FB indicates field blank 
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l Field duplicate samples collected to assess the overall precision of the sampling and 
analysis program; 

. Trip blanks for evaluating potential volatile organic compounds cross contamination 
during sample shipment and storage; 

l Field blanks to evaluate potential cross-contamination by the water being used; and, 

l Equipment rinsate blanks to assess potential cross-contamination during sampling 
equipment decontamination procedures. 

Trip blanks were analyzed only for target compounds list (TCL) volatile organic compounds (VOCs). 
Field duplicates, field blanks and equipment rinsate blanks were analyzed for the same parameters as the 
environmental samples with which they were associated. 

The laboratory analytical results (data packages) were validated for completeness, quality 
assurance/quality control compliance and to determine usability of the results in meeting the data quality 
objectives (DQOs) established in order to achieve the project objectives. 

For the analytical parameters analyzed following USEPA Contract Laboratory Program, (CLP); the 
organic data packages were validated following the guidelines identified in “Laboratory Data Validation 
Functional Guidelines for Evaluating Organic Analysis, June, 1991, and specific method requirements 
specified in OLMOl .8. The CLP inorganic data were validated utilizing the “Laboratory Data Validation 
Guidelines for Evaluating Inorganic Analysis, July 1, 1988, and specific method requirements specified 
in ILM02.1, and NEESA Level D requirements. 

The data for non-CLP analytical parameters have been validated utilizing specific analytical method 
requirements and NEESA Level C or E requirements. In all cases the USEPA CLP data qualifiers were 
utilized and assigned to the analytical results, when applicable, during the data review process. 

Site 5 

Acetone was reported in two blanks associated with groundwater samples from this site, however acetone 
was not detected in any of the environmental samples. Lead was reported in one blank associated with 
groundwater samples at an estimated trace level, magnesium was also reported in the same blank at low 
concentration. These low concentrations will not affect the usability of the site data. 

Site 16 

The blank samples associated with Site 16 environmental samples did not contain any of the analytes of 
interest. The QA/QC samples data for the site indicate trace level cross-contamination, mostly by 
common laboratory solvents and common metals. These occurrences have no impact on the validity or 
usability of the environmental data obtained during this investigation. 
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5.3 Extent of Constituents of Concern 

Surface soil data represents potential direct contact pathways through surface exposure. The surface soil 
data frequently will identify those areas where constituents of concern may lie uncovered. Groundwater 
data identifies those constituents which have dissolved into the saturated zone and may migrate with 
groundwater flow from the area of concern. 

A summary of the characteristics, concentrations, and horizontal extent of the impact to soil and 
groundwater is presented in this section. 

5.3.1 Site 5 - Buildings 9-11 Motor Oil Disposal Area 

Chloroethane and l,l-DCA are the only two VOCs detected in site groundwater. Figure 5-l identifies 
their distribution at site 5. Both of these compounds do not have any Federal Drinking Water Standard 
Maximum Contaminant Levels (MCLs) or the Virginia State Water Control Board (VSWCB) Water 
Quality Standards (WQSs). Since no groundwater criteria exist for the site, the maximum detected 
concentrations were compared with the tap water standards in the United States Environmental Protection 
Agency (EPA) Region III Risk-Based Concentration (RBC) Table, July 1993. The EPA Region III RBC 
Table is contained in Appendix I. The maximum detected concentration of chloroethane and 1 , l-DCA, 
20 ug/L and 76 ug/L respectively, are well below their respective RBCs of 710 ug/L and 810 ug/L. 
Therefore, these constituents of concern need not be further addressed. It should be noted, however, that 
l,l-DCA concentration has increases three-fold from the level detected during the PSI. Further 
monitoring is recommended to track levels of this compound in groundwater. 

The maximum concentration of total lead detected in groundwater is 214 ug/l; however, the associated 
dissolved lead concentration is only 4.1 ug/l, well below VSWCB groundwater criteria of 50 ug/l. 
Therefore, no TAL constituents of concern need to be addressed in the site groundwater. 

Total alkalinity of site groundwater was measured between 198 mg/L and 355 mg/L, as shown in Table 
5-6, which is within the acceptable range of 30-500 mg/L, promulgated under the VSWCB groundwater 
criteria for the Coastal Plain Physiographic Province. Groundwater pH was observed between 6.74 and 
7.52, indicating no concern with acidic or alkaline contents. 

Since l,l-DCA was detected in site groundwater, surface soil sampling was conducted around the 
concrete pad of the old building T-10. No volatile organic constituents of concern were detected in the 
four surface samples collected. However, the extent of VOCs at the entire site can not be determined 
based on the SI samples alone. The PSI indicated that l,l-DCA or chloroethane were not detected in 
surface soil samples between buildings T-9 and T-11. It is possible to have subsurface contamination 
beneath these areas. 
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5.3.2 Site 16 - PCB Capacitor Spill - Pole No. 425 

Aroclor-1248 was the only PCB detected at the site. The maximum concentration detected was an 
estimated 2,100 mglkg, which is well above the RCRA cleanup requirement (40 CFR 761 Subpart G) 
of 10 mg/kg for non-residential property. (The site is located approximately 100 to 150 feet from the 
base campground. The campground population is transitory and seasonal and the location of Site 16 is 
along a road which may only have contact with occasional joggers. it is highly unlikely that campground 
patrons will access the site duel to its proximity to the road and the heavy concentration of weeds and 
brush buffering the site from the campground.) 

The results of the soil samples analyzed by the laboratory provided data for comparison with the results 
of the Dexsil L2WO to determine possible correlation between both analytical methods. Table S-9 
summarizes screening results with corresponding laboratory analyses. As indicated by Table 5-9, actual 
PCB concentrations in soils generally increased slightly with increases in screened PCB concentrations, 
with the exception of one outlier. Screened PCB concentrations below 5.4 ppm corresponded closely 
with the laboratory analyzed PCB concentrations below 8.30 ppm. Since screening results at sample 
nodes unconfirmed by laboratory analysis were all below 5.9 ppm, it is concluded that actual PCB 
concentrations above 10 ppm are localized around sample nodes 10, 11, 12, and 18. 

Therefore, based on the field screening and laboratory analysis of the surface soil samples, a preliminary 
extent of PCB constituent of concern is identified in Figure 5-2. This is approximately a 575 square feet 
area, as compared to the entire site area of 1,800 square feet. Since PCBs are highly immobile, the 
contamination is expected to remain within the identified area until the commencement of remedial and/or 
removal action. At that time a minimum of 24 inches of soil will be removed from the impacted area. 
Confirmatory sampling will also be performed to ensure cleanup levels are met. At least two feet of 
clean fill will be used to cover the excavation site which will afford an additional magnitude of reduced 
risk. 

NABLClSIS5 S-5 
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TABLE 5-9 

COMPARISON OF FIELD SCREENING AND LABORATORY RESULTS 

SITE 16 - PCB CAPACITOR SPILL - POLE NO, 425 

NAVAL AMPHIBIOUS BASE LITTLE CREEK 

VIRGINIA BEACH, VIRGINIA 

MAY 14,1993 

SAMPLE 

NODE 

6 

6 

9 

9 

11 

11 

12 

12 

18 

19 

DEPTH 

O-6" 

6” - 1 2” 

O-6" 

6-12" 

O-6" 

6” - 1 2” 

O-6" 

6” - 1 2” 

6"-12" 

O-6" 

DEXIL L2000 ANALYTICAL 

RESULT (ppm) RESULT (ppm) 

4.2 0.880 

3.1 0.038 U 

3.8 8.30 

4.5 2.50 

7.4 2100 

18.3 43 

10.9 29 

22.7 12 

3.4 0.037 u 

5.4 1.80 

U indicates not detected 



6.0 CONCLUSIONS AhD RECOMMEhDATIONS 

This section will summarize the findings of the Site Inspection, and present a preliminary remediation 
assessment based on IAS, PSI, and SI results. It should be noted that data comparisons among various 
studies is limit& by the variability of analytical and validation procedures used during different time- 
frames. 

6.1 Site 5 - Buildiom 9-11 Motor Oil Distmsal Area 

No constituents of concern have been detected in surface soils sampled within the limits of the study area. 
l,l-DCA has been consistently detected in monitoring well GW-2. The level has increased from 23.2 
ug/L in 1991 to 76 ug/L in May 1993. However, l,l-DCA has not been detected in any of the three 
other wells at the site, during either of the sampling event. The absence of l,l-DCA in surface soils 
prohibited identification of any contamination source within site boundaries; it is probable that such a 
source may exist outside the site boundaries. The levels of l,l-DCA detect& at the site do not warrant 
any remedial response. 

Semiannual monitoring is recommended at the site in order to ensure that VOC levels in site groundwater 
do not rise above the RJ3Cs posing potential risks. 

TPH samples obtained during the PSi indicated low levels of TPH suggesting that the reported dumping 
of waste oil between Buildings 9 and 11 was evidently grossly overestimated or overstated. Further soil 
TPH sampling is not required. 

6.2 Site 16 - PCB CaDacitor Spill - Pole No. 425 

PCBs have been detected at concentrations above the RCRA cleanup level since the 1981 capacitor spill. 
A concentration of 1 ,ooO mgkg was reported in 198 1. The PSI reported PCB concentrations up to 750 
mg/kg, and the aroclor identified was 1242. Analysis conducted during the SI have indicated 
concentration as high as 2,100 mg/kg for Aroclor-1248. A soil removal action is recommended for the 
site. A preliminary extent of removal action has been identified in Figure 5-2. In addition, a soil sample 
should be collected for field screening to determine PCB levels, if any, across the road from pole No. 
425. Also, an Engineering Evaluationf Cost Analysis (EEICA) is recommended for the proper 
identification of removal action alternatives and costs. 
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TABLE 2 - 1 

SUMMARY OF ANALMICAL RESULTS FOR GROUNDWATER SAMPLES 
SITE 5: BUILDING 9 - 11 MOTOR OIL DISPOSAL AREA 

NAB LITTLE CREEK 
VIRGINIA BEACH, VIRGINIA 

PRELIMINARY SITE INSPECTION 
JULY 1991 

PARAMETER 

VOLATILE ORGANIC COMPOUNDS (ug/l) 

I,1 -DICHLOROElHANE 

TOTAL PETROLEUM HYDROCARBONS (mg/l) 

METALS (ug/l) 

LEAD 

5-GWOl 5-GW02 1 S-GWOS 

23.2 
I 

9.2 24 15 

NOTES: 
All results in units specified 
Blank indicates compound was not detected 
Total pwtiolwum hydrocarbons analyzed using EPA Method 418.1, 

SUMMARY OF ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES 

SITE 5: BUILDING 9 - 11 MOTOR OIL DISPOSAL AREA 
NAB LllTLE CREEK 

VIRGINIA BEACH, VIRGINIA 
PRELIMINARY SITE INSPECTION 

JULY 1991 

PARAMETER 5-SS04 / 5-SS06 / 5-sso7 5-8808 

VOLATILE ORGANIC COMPOUNDS (ug/l) I 

TOTAL PETROLEUM HYDROCARBONS (mg/kg) 73.3 89.9 i 89.3 94.0 

METALS (ma/kg) 

LEAD 4.1 8.6 1.8 4.3 

NOTES: 
All results in units specified 
Blank indicates compound was not detected 
Total petroleum hydrocarbons analyzed using EPA Method 418.1. 

PSIGWS.WKl 



6.0 CONCLUSIONS AND RECOMMENDATIONS 

This section will summarize the findings of the Site Inspection, and present a preliminary remediation 
assessment based on IAS, PSI, and SI results. It should be noted that data comparisons among various 
studies is limited by the variability of analytical and validation procedures used during different time- 
frames. 

6.1 Site 5 - Buildiws 9-11 Motor Oil Disuosal Area 

No constituents of concern have been detected in surface soils sampled within the limits of the study area. 
l,l-DCA has been consistently detected in monitoring well GW-2. The level has increased from 23.2 
ug/L in 1991 to 76 ug/L in May 1993. However, l,l-DCA has not been detected in any of the three 
other wells at the site, during either of the sampling event. The absence of l,l-DCA in surface soils 
prohibited identification of any contamination source within site boundaries; it is probable that such a 
source may exist outside the site boundaries. The levels of l,l-DCA detected at the site do not warrant 
any remedial response. 

Semiannual monitoring is recommended at the site in order to ensure that VOC levels in site groundwater 
do not rise above the RBCs posing potential risks. Upgradient areas of the site should also be 
investigated to identify the potential source of 1, l-DCA and execute an appropriate remedial action for 
such a source, if identified. 

6.2 Site 16 - PCB Cauacitor Snill - Pole No. 425 

PCBs have been detected at concentrations above the RCRA cleanup level since the 1981 capacitor spill. 
A concentration of 1,000 mglkg was reported in 1981. The PSI reported PCB concentrations up to 750 
mg/kg, and the aroclor identified was 1242. Analysis conducted during the SI have indicated 
concentration as high as 2,100 mg/kg for Aroclor-1248. A soil removal action is recommended for the 
site. A preliminary extent of removal action has been identified in Figure 5-2. However, an Engineering 
Evaluation/ Cost Analysis @E/CA) is recommended for the proper identification of removal action 
alternatives and costs. 
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APPENDIX A 
List of Acronyms/Abbreviations 

Acronym/Abbreviation Description 

A-l 



Acronym/Abbreviation Description 

I Interim Remedial Investigation 

LANTDIV 

Installation Restoration Program 

Atlantic Division 

MCLs 

MDL 

Maximum Contaminant Levels 

methti detection limit 

MSL or msl 

M/l 

mean sea level 

micrograms/liter (equivalent to ppb) 

Wkg 
mm 

milligrams/kilogram (equivalent to ppm) 

millimeter 

mmhos/m millimhos/meter 

monitoring well 

II I Naval Amphibious Base 

NABLC 

NACIP 

Naval Amphibious Base Little Creek 

Naval Assessment and Control of Installation Pollutants 

NEESA 

NOAA 

PC& 

PH 

PID 

PPb 

PPm 

PSI 

PVC 

RA 

Naval Energy and Environmental Support Activity 

National Oceanic and Atmospheric Administration 

polychlorinated biphenyls 

logarithm of the reciprical of the hydrogen ion concentration of 
a solution 

photoionization device 

parts per billion 

parts per million 

Preliminary Site Inspection 

polyvinyl chloride 

Risk Assessment 

A-2 



Acronym/Abbreviation Description 

RBC 

RCRA 

Risk Based Concentration 

Resource Conservation and Recovery Act 

II RI Remedial Investigation 
1 II 

II RIIFSIRA 1 Remedial Investigation/Feasibility Study/Remedial Assessment 
I II 

RMCL 

SARA 

Recommended Maximum Contaminant Level 

Super-fund Amendments and Reauthorization Act of 1986 

scs 
SI 

Soil Conservation Service 

Site Inspection 

sow 
ss 

Statement of Work 

surface soil 

svocs 
TAL 

TCL 

TOC 

TSCA 

w/k 

ug/l 

uses 

USEPA 

vo 

vocs 

VSWCB 

WQS 

semi-volatile compounds 

Target Analvte List 

Target Compound List 

Total Organic Carbon 

Toxic Substances Control Act 

micrograms per kilogram 

micrograms/liter 

Unified Soil Classification System 

United States Environmental Protection Agency 

volatile organic 

volatile organic compounds 

Virginia State Water Control Board 

Water Quality Standards 

A-3 



FOSTER WHEELER ENVIRONMENTAL SERVICES 
TEST BORING LOG 

--* 
BORJNG NO.: 05 - SB - 04 DATE: 5/l l/93 
PROJECT NOJNAME: 4-22X@-192071 / LOCATION: Site 5 

NAB - Little Creek 
GEOLOGIST/OFFICE: A. Garibaldi ! Livingston, NJ DRILLING CONTRACTOR: McCallum, Inc. 

DRILLING EQUIPMENT/METHOD: Hollow Stem Auger 
SAMPLE METHOD: Continuous sulit-suoon 

SIZE/TYPE OF BIT: 4 l/4” ID 
START/FINISH DATE: 501193 - 5111193 

WLL INSTALLED? YESA NO- SCREEN: LENGTH: -TO__ FEET 

SAGPLE 
NO; -Ain> 
..,Tw& 

::g&TRA*I& 

tisIsTANcE 
BLOWS16” 

:. .j .:... ::: : .: +jj . . +A&f$‘LE 
~-‘::.j)~ION 

.:. 

01 1.00 9-2-2-l Top 5” gravel fill material, light brown 
M SAND, trace silt. 

2 

2-4 02 0.91 2-l-2-4 Top 5” light brown M-SAND, trace silt, 
rest well sorted M- SAND with brown 
mottling, damp. 

22 

3 4-6 03 1.50 4-4-5-5 Top 6.5” M-well sorted SAND, brown, 
trace silt, moist, then 4” light brown 
well sorted M SAND with brown 
mottles. Wet shell fragments. Rest dark 
gray M SILTY SAND with shell 
fragments. 

Top 3.5” sluff, rest dark gray M-F 
SILTY SAND with shell fragments, 
grading into dark gray silt. Lower 4” 
saturated. 

6-8 04 2.00 4-l-l-l 

S-10 05 2.00 2-2-2-3 Top 3” sluff, then 3” dark gray CLAY, 
damp with root material grading into 
light tan SILTY CLAY with brown rust 
colored mottling. 

10-12 06 2.00 

A 2.00 

2-2-2-3 Top 6” sluff, then 2” gray damp CLAY, 
rest light brown SILTY CLAY with 
rustv brown mottles. 

12-14 07 
root material, then light gray CLAYEY 2-1-24 1~~~~~~~~ 1 

CTO-0042/054E44.LoG 4-2240-192071 



FOSTER WHEELER ENVIRONMENTAL SERVICES 
TEST BORING LOG (continued) 

BORING NO.: 05 - SB - 04 DATE: 5/l l/93 
PROJECT NO-/NAME: 4-2200-192071 / 

NAB - Little Creek 
GEOLOGIST/OFFICE: A. Garibaldi / Livingston. NJ 

LOCATION: Site 5 

DRILLING CONTRACTOR: McCallum. Inc. 
DRILLER: Raleigh Smith 

14-14 08 2.00 8-6-6-8 

SAhiPLE 
NO. .iND 

TYPE 

.REdWERY 
Fr) 

PENETRATION 
RESISTANCE 

BLOWS/6” 

Top 4” sluff, then light brown SILTY 3 
CLAY with some sand grading into M-F 
light brown SILTY SAND. Wet at 
bottom of spoon. 

mO-0042/05SB-O4.LOG 
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WELL CONSTRUCTION LOG 
(UNCONSOLIDATED) 

Project NAB-Little Creek CTO-0042 Well LC5-GW04 

titian Site 5 - Builines 9-11 Motor Oil Disr>oa Area 

Town/City VirPinia Beach 

County N/A State Virginia 

Permit No. N/A 

Land-Surface Elevation and Datum 9.70 feet 

Installation Date (s) 5/l l/93 

Drilling Methti 4 l/4” hollow stem super 

Drilling Contractor McCallum 

Drilling Fluid N/A 

Development Technique(s) and Dates (s) Puma - 

5/l l/93 & 5/12/93 

Water Removed During Development 18 gallons 

Static Depth to Water 9.44 feet below ground level 

Pumping Depth to Water N/A feet below ground level 

Total Pumping Duration 25 minutes 

Yield 0.72 gpm 

Well Purpose Groundwater monitoring 

Remarks 

Geologist/# A. Garibaldi 

ul 

/ 

STEEL CURB BOX f 
LAM IRFACE 

MEASMG PONT 

- CEMENT CA% !ZAL 

I - - - - - 

- 
- - - 
- 
- 
- - 
- 

-L FEET * 

- EZNTONTE 

- 5.5FEET’ 

- -%A F&Th 

- MLLSmm 

2 KH MAMETER - 

LCL 510T 

- W. 2 SAN3 PACK 

- 18-8F&T* 

- lg FEET’ 

’ D3T-l BELOW LANI Z&FACE 

4224slmr71 



CONSTRUCTION SKE’TCH 
WITORING WELL 

EBASCO 

PFQfECT Lll-l-LE CREEK PRELMNAAY SITE INSPECTION 

aBN0. NAVY 1812001 

WM-LNG SUBmcfOR Fi~hkrma DWlirrq Ce. 

DRlLLEq J. Fishbumr 

I DEPTH OR ELEVATION 
(M.S.L.) I HEIGHT FROM 

MOUND SURFACE 

I 

mLLNGMFMo0 Hollow Stem Auger 

haNrt~wELLMJMBER LCS-GWOl 

DATE OF WELL INSTALlATK)N 12/lol90 

DATEoFwELLcEvEL~~NT 12/12/90 

S. MAHMUD 
I 

3 -LOXNGW 

- OD.OFWTBl 
- PRoTEcTTvEcuNG 

4' 

L 

9’ 
10’ 

WA - NOT APPLICABLE 

4.D. OF RISER PIPE 

lYPE OF RISER PlPE 

-lYPEffBACKFlLL 
w&#zMNTm 

- LD.wscEEN 
SLOTSZEWSCREEN 
fypfa=sGEEN 

-StZEWFLl-ERSAND 
BmAEENTbEll-m 

LENGTH OF TAILPIPE 
- (IFPRESEN-IJ 

PVC 

tad 

mured 

Bentonirr 

Poured 

1.75 
. 

S4ott.d 

2040 mesh Brad 

of natural 

nr8 

WATER DATE I I I I I I I I I 
LEVEL DEPTHl=F 

MEASUREMENTS EFH P 
ELEVATL-.. 

b I I I 1 I I I I I 



WNSTRUCTW SKETCH 

MWITORING WELL 
EBASCO 

-Cl LITTLE CREEK PRELIMINARY SilX INSPECTON 

JOBNO. NAVY 7872307 

DRILLING SUBaCTGR firhbrm Drillirrs Co. 

WKLER J. Fishb~mr 

ELEVATION DEPTH OR 
HEIGHT FROM (M.S.L.) 

GROUND SURFACE 

wlaLNG- l-ioilow Stem Auger 

M3NroRNswELLNumEFl LCS-GWO2 

DATE OF WELL INSTALIATON 12flO~O 

DAlEoFwELLDEvELwLmrr 12f12mo 

S. MAHMIJD 

DMENSONOF -PAD 
3x3 

-MPEWSUffAESEAl 

‘.D. OF RISER PIPE r 

TYPE OF RISER PPE PVC 

-WPECfBACiGlLL 
-hmHm 

-TWEfypESEAl 

-ha-m 

- LD.oFswEEN 
sLoTsLzoFsmEEN 
TYPECTSCFEEN 

- SQEoFFLlERMND 
EwuEkaT- 

w LEffilHOFlAlLPlPE 
(lF PRESENT) 

mmeni with ~ruu! 

sand 

PpUnd 

Bentonitr 

Pourrd 

1.73’ 

Q bib 
sloasd 

2040 mesh pwmd 

or natural 

nh 

FUA - NOT APPLICABLE 

WATER 01 

LNEL- DEPTH~TwaF 
MEASUREMEHTS I 

ELEVATlON 



CONSTRUCTION SKETCH 

h4m4-rORlNG WELL 
EBASCO 

mm LrlTLE CREEK PRELIMINARY SITE HSPECTK)hl 

mm. NAVY 1012001 

DRlLLlNG SuBrn CTOR Fishbumr Dn’llitw Ce. 

DRiLLER J. i%h&me 

ELEVATION DEPTH OR 
HEIGHT FROM (M.S.L.) 

GROUND SURFACE 

DRLLNGMETH3D Hollow Stem Auger 

mTTDREy; WELL NUmER LC5CWQ3 

1a1om DATE OF WELL INSTALLATION 
DAlEoFwELLDEvELwEm 12f1230 

S. MAHMUD 

. 

- OD.WovrW 
PRmECllvE CASING 

flush n-aunt 

DMENSDNOF -PAD 
r x 3’ 

TYPE OF WITA= SEAL 
oemeti with QIOUI 

‘.D. OF RlSER PIPE r 

tYPE ff RiSER PlPE PVC 

T 

. WATER DATE 

LEVEL DEPTt-iFFMTffoF 
MEASUREMENTS 

ELEVATK>N. 
I 

WA - NOT APPLICABLE 

- SLZEOFFLTERSlVJD 
BmAEENTkEMoo 

LENGlHoFnnPlpE 
(B PRESEKfJ 

Bwrtonite 

Poured 

1 .?s’ 
I 

Slonod 

2040 mesh pm-ad 
or natuml 



WATER LEVEL DATA 
SITE 5 - BUILDINGS 9 - 11 MOTOR OIL DISPOSAL AREA 

WELL 
NUMBER MAY 14, 1993 JUNE 29, 1993 

LC5-GW01 8.60 10.21 

LC5-GW02 10.43 11.17 

LC5 - GW03 5.40 6.16 

LC5- GW04 5.94 6.73 



WATER LEVEL FORM 

PROJECT: L, c A/h% - Pz/F5 MEASURING DEVICE: 

WELL # DATE TIME 

/ 
MEASURING ’ DEPTH TO j DEPTHOF 

POINT WATER ; WELL FROM 
(M.P.) [ FROM M.P. ; M.P. 

I 

11 
I! 

I 
! 

71 
!I 

I I /j 
-- -1 

’ j 
li I/ II I I ----. __I_. 

/ jl ‘! II -~.----- 1 



WATER LEVEL FORM 

PROJECT: 



SUlWACE SOIL SAMPLE DESCRIPTIONS 

05ss-102 

osss-103 

k 05ss-104 

16SS-101 

16SS-102 

16SS-103 

16SS-104 

16SS-105 

16SS-106 

16SS-107 

16SS-108 

16SS-109 

16SS-110 & 
16SS-111 

. . ..:y . . . . . 
..:.; .$URF&CE SOIL SAMPLE DESCRIPTION. . . : :. 

: .:.. 
. . I :. :: :.:... / 

: :.. ..;... 

North side of concrete pad. Upper 1” GRAVEL with some dry, brown 
c-f poorly sorted SAND, then brown to light brown c-f poorly sorted 
SAND. 

East side of concrete pad. Upper 1” GRAVEL with some dry, brown 
c-f poorly sorted SAND, then light brown m-f moderately sorted ’ 
SAND. Staining on surface at sample location. 

South side of concrete pad. Upper 2” GRAVEL with some dry dark 
brown c-f poorly sorted SAND, then dark brown c-f poorly sorted 
SAND. 

West side of concrete pad: Upper 2” GRAVEL with some brown m-f 
moderately sorted SAND. 

0” to 6”. Reddish-brown sandy loam with a large amount of organic 
material. 

6” to 12”. Reddish-brown sandy loam with a large amount of organic 
material. Collected below samole 16SS-101. 

0” to 6”. Reddish-brown sandy loam with a large amount of organic 
material. 

6” to 12”. Reddish-brown sandy loam with a large amount of organic 
material. Collected below sample 16SS-103. 

0” to 6”. Reddish-brown sandy loam with a large amount of organic 
material. 

6” to 12”. Reddish-brown sandy loam with a large amount of organic 
material. Collected below sample 16SS-105. 

0” to 6”. Reddish-brown sandy loam with a large amount of organic 
material. 

6” to 12”. Reddish-brown sandy loam with a large amount of organic 
material. Collected below sample 16SS-107. 

0” to 6”. Reddish-brown sandy loam with a large amount of organic 
material. 

6” to 12”. Reddish-brown sandy loam with a large amount of organic 
material. 16SS-111 is a field duplicate. 

SI-SSOLAFP c22-58-192071 



SURFACE SOIL SAMPLE DESCRIITIONS 

16SS-101 30’ west of Pole No. 425: redish-brown sandy loam with a large 
amount of organic material. 

16SS-107 30’ east of Pole No. 425: redish-brown sandy loam with a large 
amount of organic material. 

16SS-108 30’ west of Pole No. 425: redish-brown sandy loam with a large 
amount of organic material. 

16SS-114 30’ cast of Pole No. 425: rcdish-brown sandy loam with a large 
amount of organic material. 

16SS-115 15’ south of Pole No. 425: redish-brown sandy loam with a large 
amount of organic material. 

16SS-116 15’ south of Pole No. 425: redish-brown sandy loam with a large 
amount of organic material. 

16SS-123 40’ south of sample 16SS-115: redish-brown sandy loam with a 
large amount of organic material. 

16SS-124 40’ south of sample 16SS-116: redish-brown sandy loam with a 
large amount of organic material. 

SSOILAPP E-5 c2200-192071 



. . . . 

NNNN 
Preliminarv Local Clitnatolopical Data tWS Form: F-6) 

Station: WSCI. NORFOLK. VA 
Month: MeY 
Year: 1993 

Cati tude Lonai tude 
+3trs4 +7&12 Gnd Elev. 24 ft. Std Time: EST 
:f1==2---~====L-==--f=~=-‘-~--mY=LL-== - ~=~+Z==t~=~~=:~~==~==~~=--=-~ 

Temwature in Ftirmhdt : PrKio(in.1: Snor : Yind : Fastest 1-b: Svasbiac : Skr i Peak Mind 
(f==L1=-‘-“ZZL’C=.===Cf==fS2=E=:~4W~IIP~=f. c(#lups *~=*==I==~~~~~--~==~== - - -) 
*I- + -f- -+ + *- -&- -J- + + -la- -11- -12- -13- -II- -15- -lb- -i7- -lb 
Dar Rar llin llrg Dep. HDD CDD Yltlr ha Prntb Aq. Spnd Dir Rim. LPBL SR-SS kthcr socrd Dir 

, Ilam= - C---Elnfm* --- da-m- --a-- 

1 
2 
3 
4 
s 
6 
1 
e 
9 

Il 
11 
12 

i 13 
i 14 
i 15 

lb 
17 
18 
19 
21 
21 
22 
23 
24 
a 
Zb 
n 
28 
29 
31 
31 

78 
01 
11 
n 
11 
79 
74 
n 
81 
04 
a7 
a9 
02 
bl 
02 
87 
lk 
04 
79 
66 
bl 
bP 
79 
83 
0f 
71 
u 
ab 
la 
71 
82 

4462 I 
54 68 b 
!i7bb4 
61 69 b 
64 69 b 
bl 11 7 
SE&b3 
SS 64 I 
53 67 3 
59 72 B 
62 7s II 
64 77 12 
ti727 
55 61 -4 
53b02 
b.373 9 
62 68 1 
62 n b 
63 71 4 
50 b2 -5 
51 59 -9 
52 61 -7 
58 65 -3 
62 73 5 
67 77 1 
58 65 -4 
56 71 1 
61 74 4 
64 76 b 
5B 64 -b 
n 71 I 

3 
I 
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I 
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I 
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3 1.11 
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1 I.# 
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8.8 
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I Y.2 
I 7.9 
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8 7.1 
1 11.7 
I 13.4 
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I 7.9 
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I 6.L 
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039 
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I 1 
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3 
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7 
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2J SE 
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Prel iminarv Local Cl imatol ogical Data (I@ Form: F-6). Paqe 2 

Eferocrature Data1 

kwaqc kmtblrt u.5 
lkparturr fro4 krul; a4 
Kiqhwtr 69 011 12 
Lorst: 46on 1 

MO. of Dan rithl 

Mu #or bllouz I 
Rax PI OT aborrt I 
Hin 32 or beluw I 
Rin 8 DT bela: I 

ttkating Dpgrcc DNS (krc c51 I 

Total this flmtht a 
Departure frw llorul: -31 
Scrs~nal Total: Snl 
Drpartnre frm kulr -115 

[Cooling Dqrcr Dars (Saw 65i I 
Total this kdh: lsb 
kwtufr frw Hind: t51 
Seaswal Total : 139 
Departure fror kiraalt ibf 

tPrtipitdim Data1 

Station: WSO. NORFOLK. VA 
Month: MAY 
Year 8 1993 

Total fw rkdh: 2-w 
#QVtWt fraa WUII 4.93 
kcatnt in 24 hrt. I.62 011 M-19 

511#Ru. ICE PELLETS, Ml1 
fatal fw rmth: 1.1 inchrr 
keatnt lawfall in 24 hrr: 1.1 m 
Grcatrst YIW d&h: m 

c EATER - Ro. of Dar rithl 

I.11 inch pT wrm PrKip: 12 
1.11 inch or Ipc P&p: 9 
1.51 inch w mrc PrKipr 1 
1.H inA 0T 1QR Rrcipt I 

Clear IKa.lI l-3) 11 
Putly clwdv hca11 4-71 I 
Clwdv k11r B-11) 13 

t htlwrr Jrta I 
Hiqhnt Srr-Lrvrl Jl.3 ir. 01 3 ’ 
Lwtst SwLml 29.N in, 011 13 

1 = F#i 
2 = F06 REOLCIN6 VISIBILIn 

TO 114 RILE OR LESS 
3 =‘TwmR 
4 = IM PELLETS 
5 = IaIL 
b = GUZE OR RM 

'7 * BLOYILIG DUST [1R BLOYIE SMD EDUCfffi 
VISI~fLfn To l/Z NILE E LESS 

l=sMJEORwE 
9 = DLoyI116 SW 
I = TWW 

- 

Ilrrirmm treclpitatimn 
<hIta T) Minutn) s ID 15 21 SI 45 bD 81 111 121 151 1w 
Precipitatiaa (In-cber) I.13 1.19 1.21 1.22 1.2b I.28 I.28 1.28 Lsl I.33 I.34 1.45 
Ended Datt 31 31 31 31 31 31 31 31 27 27 n 27 
Tie 1333 1556 MI 1686 1616 1631 1Mb 17l6 848 841 92D B8 
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7 04 
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IS 7s 
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1S -e5 
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19 9b 
20 96 
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25 86 
26 I9 
27 02 
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29 95 
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54 63 4 
51 u -9 
62 n -1 
b-s72 I 
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59 b! 4 
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77 I7 I4 
n w 15 
nw 7 
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ban 1 
11 7-a 4 
7879 4 
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74 05 11 
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2.2 1.11 
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7 I.11 
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17 t 
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Preliminary Local Climataloqical Data (WS Formr F-61, Pagr 2 

Stati on: WSO, NORFOLK, VA 
Month; JUN 
Year8 1993 

[Tcmptr~turt Data1 

Rvwagt BunthIp 
Dlptrtur, fraa Horrrll 
Highwt: 97 all 11 
Lowrtt 31 on 2 

76.1 

+2.1 

Hrx 32 OT btlaw 0 
RaI 96 or abwtr 11 
Nin 32 or btlorl I 
IHa I OT btlwl a 

Total this llanthi - 1 
Dtprrttrt frpl lorrrlr rj 
S~rsonrl Totrlr s33 
Dtptrtrrt frot Mwulr -111 

ICwlinq Dtqrw Days (East b5) I 
Total this HoothI 345 
Dtparturc frm Nwralr 4 
Stuontl Total I Sal 
Dtparturt from Wwul, +133 

llrritrr Prrcifitrti 
<Dtltt 11 lllinttts) 5 II 
Prtcipt trtion Gxhttl 1.23 I.4l 
Endrd Pate f f 
Tin 233s 2311 

IPrtcipitttlon Data1 

Total for nwtlu 2,79 
Pkputurt frot LlartrlI -l.U 
Brutnt in 24 hrs. 1.76 011 3-4 

SIIomFKl, ICE PELLETS, IMIL 
Total fw rwthl I,1 inchn 
Grttttst u&t11 ln 24 brat 
hrttst MW dtqthl I 

t YEI\MR - Ro. of Dtyr rithl 

1.11 inch or tort Prtcipi 7 
I.11 inch w wn Prdpr 1 
I.SBkb tr #rl Prtcipi 2 
1.11 Inch w #rl PrKfpt I 

SVHBOLi USED IN COLUKR lb 

I ’ FM 
2 = Fc6 REMIN YISIBfLIfY 

TO l/4 n1LE OR LESS 
S~nRlMDER 
4 4 ICE PELLETI 

on s = HAIL 
6 l SLAZE OR RIE 
7 = BLDYIl DUST DR BLOYIE 6AU REMIN 

VISIRILITY TO 112 HILE CR LESS 
8 ’ SMlKE OR HAZE 
9 ’ ELIYIR SWY 
I ’ ToRllAW 

ClDU (K111 t-f) b 

Pmtly Clwdy (sctlr 4-71 I7 
Clotdy lscalt 8-11) 7 

I Rtswt Data I 
Higbrrt Sta-Lwtl 31.31 in. w 25 
Lwnt Stt-Ltwl 29.7s in. 08 4 

01 
1s 21 31 4s bl I II 1n 151 II 

#.$A h7S 1.66 1.89 0.91 1.12 I,12 1.14 1.24 1.2s @Qb 

3 3 s 4 4 4 4 4 4 4 
254s 2w 2356 1 22 42 1M 122 if2 r22 



F’reliminary Local Cl imatological Data (WS Form: F-6) 

Station: WSO, NORFOLK, ‘VA 
Month: JUL 
Year: 1993 
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12 B.W 
14 1.w 
19 1.11 
20 E.&p 
I0 I.IP 
12 LW 
11 9.19 
17 T 
17 1.n 
17 l.W' 
18 1.11 

8.4 
1.1. 
I.1 
B.1 
1.1 
1.D 
1.1 
1.1 
1.0 
I.8 
1.1 
1.1 
1.1 
1.I 
1.1 
B.l 
1.1 
1.1 
1.0 
1.0 
1.u 
1.1 
e.1 
1.1 

1.1 
1.8 
I.1 

“ 9.5 
r.1. 
0.4 
b.6 
s.7 
7.1 
a.3 
0.9 
7.3 
8.9 
7.8 
1.2 
7.2 
.a.s 
Lb 
9.1 
a.3 
1.3 

!l.S. 
9.5 
8.1 
b.9 
6.1 
7.0 
b. 1 
E.E 

11.4 
Lb 

il.? 
B‘S 
9.8 

a 
13 
14 
ID 
I9 
12 
13 
14 
II 
31 
II 
14 
14 
14 
14 
lb 
17 

14 
17 
14 
14 
15 
12 
n 
14 
14 
10 
12 
16 
Y 
16 

la 
19 
27 

2b 
I4 
17 
22 
2s 
34 
31 
29 
28 
B4 
23 
fb 
B5 
04 
12 
19 
Bf 
t4 

H 
I6 
18 
17 
13 
24 
36 
2a 
36 
sb 

407 
2n 
111 
SW 
733 
471 
4s 
7w 
7M 
649 
793 

719 
551 
bfb 
80 
732 
791 
765 
IS5 
:w 
137 
SM 
31 
247 
1w 
392 
293 
7bY 
IU 
4w 
488 

56 5 I,8 
31 11 B 
46 7 I,$,8 

bb 88 
94 1 1,8 
54 3 1,: 
52 4 3,5 
El 38 
81 16 
74 2 3,0 
91 18 
83 3 
62 5 3,a 
78 48 
34 '9 8 
es 59 
92 I 

89 4 
18 9 
53 -4 1,a 
86 re 
59 7 1,3 
42 9 
29 0 1,:,3 
22 8 I,& 
4b 7 
35 0 
?I 2 e 
7b 5B 
57 3 
58 5 

24 
23 
29 
18 
14 
17 
27 
22 
17 
47 
lb 
10 
a 
2s 

23 
23 
23 
IE 
2l 
2: 
24 
21 
!S 
LC 
L-l 
17 
22 
23 
21 
25 
2b 
23 

UE 
s 

SU 
sil 
IE 
SE 

:. 
SP 
.NN 
1’ IL 
NM 
5 

sy 
w 
N 

HE 
SE 

; 
I.. 
;* 
!tF 
92: 0.C 
IE 
s 
E 

SE 
SW 
H 

SN 
N 
N 

SJI 2853 2329 I 579 I.& 1.1 2Sb.7 lb532 !S0 
d-q_---*- t-l-___-_e------- ---*-*** I_-___ -e--*-m -_--- m-‘-==at=--- --==~;------lr--==--r=--======lr--==xl=-~ 

ivg +9z.u 74.0 8.3 Fast Dir. Psbl 1 5. 1 Hax kgli 
ljj 5~ -------) :a ?1 x5 b2 2: ‘.’ I .r* 

-‘-------=------------------~=:==:=:=:--------.-----------------------***------------------------*-**-*----------*--------- -____---_L-_I_*----L___________ll___r__-------*----~----- 
RPtCS: . 
Culura 9 rrrdings are the at 1711 

,Polurn I7 Peak Hind in H.P.H. 



F’rel imlnary Local Cl imatological Data (WS Form: F-6) , F’aqe 2 _ 

[Tnperature Data1 

Averaqe kintbly: 03.4 
Deprrturc from Iorral: a.2 
Hiqhost: 1n on 29 
Lowest: 66 on 23 

[No. of Days rrthl 

A+r 32 or below: 0 
ra Pp or abort: 19 
llin 32 of bcIor: 0 
HiaEabelP*: I ; 

Ilicatinq Dqrtt Days (Base kl I 

Total this Honth’ . b 
Deputure frw Hwrrl: I 
Seasonal Total: I 
Prtputnre frw Normal: I 
Xoolinq Degree Days MM 651 I 
Total :.his *ort’l- I, ,I. 577 

epar!;;re irm Wcrrai: +I79 
3e~sonal Total, , 1883 
Zeputurt irpr iiorral: +243 

Station: WSO , NORFOLK, VA 
Month: JUL 
Year: 1993 

[Precipitation Data1 SYHBOLS =D !H CDLUM 1L 

Totll for tith: I.36 
hputure free Ilwral: -4.71 
kcatnt in 24 hn. 1,29 on J-4 

E#DW.l, I(T PELLETS, MIL 
Total for rdh: 1.S inch6 
Brcattst snc-nfall in 24 Rrr: 
ketttst MOM depth: an 

r YERIm - Ha. af Drys rithl 

1.11 iuch of we Prerip: 5 
I.11 inch IX mre Predp: 1 
1.59 iti of more Precip: I 
1.11 iocb or eorc PrKip: t 

1 = FE 
2 a Fo6 REDUCIP YIBIBILIn 

TO l/i HILE OR LESS 
3 = TMlKJER 
4*I~PEuETS 

m 5 = tl4IL 
6 = 6lAIE UR RIK 
7 = BLWM Dl!ST Li( BLMX SMC REX?!6 

VISIBILIPI TO 112 NLE OR LESS 
8 = WOKE OR MZE 
9 = BuwII& SW 
X+TDWW 

Clear kile 6-S) 9 
Putir Clmdy IscAr 4-7) I4 
Cloudy (scale 8-101 B 

I Pressure Data I 
Hiqbert Sna-Lwrl 31.13 in. an la 
Loaest Sea-Lrvci 29.75 in. WI 29 

. 

flrrirur Precipitrtion 
<Delta T> (HiwArs) 5 1m 1s 21 3i 45 bl I In 12i 1s 1m 
Precipi tatian IIacbcs) LU LB4 1.15 I.16 I.18 4.12 8.14 1.18 1.21 1.24 1.26 I.23 Endrd Date .*3‘.3.‘:3r 3 f 3 3 3 3 3 4 4 mBy- 
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ISN 0108-5345 

1992 LOCAL CLIMATOLOGICAL DATA 
ANNUAL SUMMARY WITH COMPARATIVE DATA 

NORFOLK, 
VIRGINIA 

10s , 

Daily Data 
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METEOROLOGICAL DATA FOR 
Y NORFOLK. VIRGINIA 

'ITbE: 3b054'N L IllID 
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24 

2 
24 

‘354 
1.0 

10 2 

St 
HAR 27 

s 
SEP 25 

II: 13737 

YEAf? 

83.2 

E 
67.6 

93 

; 

1: 
14 

16 

0 

7 

0 

314.2 

t 

: 

018.0 

90 

Ei 
71 

::;: 
9 

4.52 
2.01 

24 
‘::E 
If-1e 

E 
0.0 
0.0 

103 
1.4 
8.4 

221 
4.4 
9.3 

36 27 18 

s: 3: $I 

:i:; 
48 0 
34.1 

:i 
27 
16 

496 

0 

be 70.7 
40 1 54.0 
56 : 62.4 
44 : 52.5 

i- 
;! 'c 3; 

5 

9 

270 

179 

23 

575 

0 

57 

26; 125 

ES 51 

4e 60 

7.0 4.9 
6.5 4.7 

15 

1: 

7 

0 

1 

3 

E 

: 

018.0 

:: 

:: 

::t: 
30-31 

0.0 
0.0 

53 

6.0 
5.7 

4 .- 
,f :: 

9 1’ 9 

0 

2 

+ 0 

f 2 

2 2 2 

i 

: 

314.6 

: 
1 E 
. 
c : 

315.6 -016.9 

2.63 1.26 3.46 
1.05 0.32 1.32 

26 12 7- 8 

: 
27 

195 
1.' g4’: 

11.: 11.2 

24 23 !5 
24 7 

Y 
:: '; 

E 
17 

10 

0 

0 

1 

i 

13 
0 

315.6 

7 
1: 

9 

0 

1 

4 

E 

9 
0 

cx.. 115.9 

81 

:: 
7f 

74 
77 

5; 

4.x 
1.95 

E-n 

0-c 
C.0 

El 
K-26 

0.c 
0.0 

Y 
48 
18 

i::: 
3- 4 

: 
19 

?5 
11.1 

$i 

Y 
47 
14 

044 
4.0 

10.5 

04 

;: 

5 

001 

::3 

04 

3z 

NE 
49 

5 

339 
3.3 

11.3 

36 

2 

H 

:i 



NORMALS. MEANS, AND EXTREMES 
NORFOLK. WRC1Nl.A 

VAfll 

APR 

10: 
195; 

54 
197< 

C 

415 

6: 

UOE : 

JAN 
DNE : 

OCl - 

69. I 

::I’ 

1; 

19:; 
- 

141 

3' 

STER 

NO\ - 

ii: 
51.1 

1st 
14 - 

39: 

I 
- 

5’ 

MG 
Ia - 

44 

44 

- 

s 
- 

44 

44 

:: 

44 

44 

44 

44 

:: 

:: 

zo 
- 

:: 

:: 
- 

44 

44 

44 

44 

I4 

14 

:i 

: 

DEf - 

2 
43. 

1: 

199 

,N: 13737 

YEAR 

68.2 

g:: 

104 
AUG 19eo 

JAN 198: 

3446 

1458 

Ertrerr 
-Rocwd Highest 
-Yru 
-R.cwd Lmst 
-Year 

:::: 
39.9 

78 
19x 

1,: 

778 

0 

55 

b.3 

9.0 
b.b 

15.5 

10.5 

0.8 

0.4 

2.2 

0.0 
2.6 

90.2 
64.2 
72.2 

104 

19% 
1982 

0 

394 

62 

9 

225 

62 

5.7 

7.7 9.0 
12.0 9.6 
11.3 11.4 

10.6 7.9 

0.0 0.0 

7.0 26 

1.1 1.2 

E 

0.0 
0.0 

?‘7.b 

KmAL DEMEE DAYS: 
Hoding Ibe+,. b5*Fl 

Cooling Ibese b5*Fl 

512 214 5: I 

0 15 9l 28; 

bb 

/ 

57 61 b3 6: 6' 

6.1 5.8 6.' 5.1 

8.9 8-B 
7.6 9.2 

14.5 12.0 

10.9 10.0 

0.2 0.n 

1.9 2.8 

1.9 1.4 

7.( 
11.1 
10.1 

9.; 

0-f 

5.1 

1.C 

0.0 
0.1 

6.2 
0.0 

0.5 
0.0 

0.3 
0.0 

7.1 

$! 
4 

9.' 

0-c 

4.t 

1.: 

1-f 
0.1 

x:: 

b.E 
0.1 

0.c 
0.1 

M 
- 

5.4 

Y 
?2.i 

7.! 

0.l 

1.: 

2.: 

K 

i:; 
- 
118.1 
- 

a; 
8; 

:: 

9 61 

5.9 

105.5 

15:: 

115.1 

2.0 

36.5 

20.2 

32.1 
4.9 

53.6 
I 

1017.1 

2::: 

‘lJG E 
LP 1986 

11.40 
IUG 1964 

24 4 
EB 19@9 

14.2 
EB 1989 

10.b 

sn 

2 
CT 1982 

N 

Cl 19;; 

I of POSSIME SUMSHIY 

b.C 

7.4 

:::i 

11 .2 

0.0 

8.4 

0.5 

11.7 
0.0 

0.0 
0.0 

115.7 

5: 
1975 
0.77 
1983 
5.64 
1969 

5.! 

10.1 
8.1 

11.1 

8.1 

0.1 

O.! 

1-l 

0.t 
0.1 

3.1 
0.c 

b. 

3:; 
14.' 

9.’ 

0.: 

0.’ 

2.; 

!:I 

‘?I 

RAH SKY COVER Itmnthsl 
Sunrise - Sunrot 

MAN NUtlMR Of DAYS: 
Sunr ise to Sunset 

-C ION 
-Pertly Cloudy 
-cloudy 

Prscipitetim 
.Ol inches or mm. 

Sno~.lce pellet+.hei 
1.0 inchcl or *OTC 

Thunderstorms 
Heevy Fog V;r;bilitv 
114 .iIe or Iy 

Te*pcretwe f 
-Hat i*um 

90’ l *d l bove 
32O end below 

-Hini*u* 
32' end belo- 
0' end belo. 

AV6. STATION PRESS.I&l 
C 

318.3 116.4 H5.0 115.0 115.1 116.7 j18.E 119.1 

K 
61 
74 

5.33 
4.32 
?992 
0.74 
1975 
1.4G 
1964 

:: 
54 
62 

73 

g 

81 

ii 

81 
74 

2: 
PREClPlTATlON linclwsl: 

Yeter Equiwelent 
-Norma I 
-M..;.,m Monthly 
-Yew 
-Min,rum Wonlhll 
-Yew 
-Ma.,.,. .n 24 hrs 
-Yew 

YIND: 
Wean Speed ImphI 
Prevei Iin ri;rect;on 

throvgh 963 P 
Festest ohs. 1 Min. 

-D;rect~on (!!I 
-heed IMPHI 
-Year 

Peak Gust 
-cl;rection I!'1 
1;';:" laphl 

l 

3.72 
9.93 
1987 
105 
1981 
3.80 
1967 

14.2 

'E 
1973 

3.86 
8.50 
1989 
0.75 
1986 
3.18 
1958 

'3 7 
19BO 
9.9 

1980 

12.5 

SY 

:z 
1973 

6:: 
I 989 

3.75 

s:: 

%: 
3.41 
1980 

CO 

CO 

- 

10.5 

su 

28 

19:: 

it 
1984 

3.41 
0.12 
1971 

%: 

I'$:! 

0.0 

0.0 

74 7 
195P 
11.4 
1958 
- 

11.1 

su 

01 

14:: 

5: 
1989 

10.3 1O.b 

Y su 

ii :A 
1982 1989 

6; 5: 
1990 1985 

9.7 

SH / NE 

55 I 30 
46 i 46 

1979 : :3e5 
I 

E I 
63 6”‘: 

19et '385 



PRECIPITATION (inches) NORFOLK. VIRGINIA 

JUhE 1 JlJL’r AUG SEP 
l- 

b. 94 

‘5:‘; 
3 39 
3 02 

i .5' 
2.72 
1.72 
5.46 
6.91 

OCT 
1 
::g 

1.25 
0.93 

4.dd 

:.3: 

to. '2 
A.09 

1 37 
1.23 
3.19 
2.90 
6.09 

1.56 
1 .7d 
4.21 
3.28 
4 25 

Z:: 

3.92 
1.67 
1.81 

2.85 
2.94 
3.73 
4.65 
2.85 

NljV DEC 
5.3' 2 85 
1 ld 2:95 
0.49 

1.05 
1.75 

; .oe 
3.13 
4.84 

3.56 
2.97 

;:;1: 

5.44 

3.14 
3.93 
3.01 
:.44 

4.12 

INNUAL 

3 

:t::; 
45.21 
37.71 
48.33 
35.22 
47.73 
46.23 

:2: 

d:82 
3 51 
3.00 

1.17 

'X? 
3:18 
3.63 

1.9c 

1.22 
1 .b3 
2.38 
5.41 

4.40 

5:;: 

1.78 
3.43 

5.83 
3 81 

33:5: 
3.92 

2.31 
3.98 
2.b4 
5.77 
L. 30 

a.52 
1.44 
6.36 
0.26 
7.00 

3.24 
2.68 
5.71 
1.21 
3.51 

6.10 

2::: 
3.74 

2 33 

45.50 
47.96 

X 
43.77 

47.bd 
64.96 
38.38 
41.18 
49.15 

49.4f 
44.82 
44.81 
26.48 
44.69 

1.74 

5.10 
1 .oo 
2.04 
2.06 

4.02 

3::e' 
1.72 
4 26 

0.67 
3.86 
2.67 
2.43 
3.15 

38.66 

2::; 
42.92 
47.20 

3.83 3.13 2.67 3.19 45.14 

YEAR7 
1963 
19b4 
1965 
l¶bb 
'967 

1368 
1969 
1970 
1971 

1972 

1973 
1974 

1975 
1976 
1977 

1970 
1979 

1980 
1901 
1382 
1903 
1994 
1985 
:9B6 
1987 

1988 
1989 
1990 
1991 
1992 

Record 
mean 

FEB 

72 
2.53 

FE 

2.0' 
2 16 
3.97 
3.59 
3.50 

3.21 
2.98 
4.18 
1.50 
2.23 

1.91 
5.01 
2.91 
2.26 
5.81 

6 23 
4.6b 
3.53 
2.71 
3 '1 

2.70 
5.80 
2.93 
0.84 
2 07 

HAR 

3% 
2 83 
1.50 
1.34 

4.76 
48E 
3.37 
3.88 
2.55 

4.69 
5 16 
5.72 
2.21 
4.05 

7 00 
5.13 
4 40 
1 .BE 
3.04 

4.55 
5.09 
2.02 
0 75 
2 30 

2 11 
8.50 
3.49 
4.70 
2 63 

APR 

XT 
2.24 
1 .b8 
1.31 

3.17 
2 07 
3.19 

;::t 

3.44 
3.34 
4.19 

0.99 
2.20 

2.90 
7.00 

3.25 

:::t 

6.13 
7.25 
0.43 
3.31 
3.a3, 

3.53 
3.62 
3 55 
b.39 
1.26 

MAY 

--E 
1.48 

';:2 

2.16 
2.05 
2.58 
4.46 
3.35 

3.62 
3.74 
3.37 
3.74 
3.86 

5.64 

'i: :: 
2.75 
3.07 

3.52 

5::: 
1.41 

2.65 

5-;': 

3:79 
0.64 
3.46 

3.35 3 74 3.24 3.69 

2.40 

‘E: 
5.24 

11.19 

2.04 

;:2 

4.63 
1.60 

7.92 

:::43 

i::: 

1 .6b 
1.79 
4.54 

FE: 

3.07 
2.25 
1.89 
4.80 
2.04 

5.69 
7.47 

11.85 
3.77 

14.32 

5.38 

age 61 

iNNUAL 
777- 

59.1 
58.6 
57.1 
57.5 

58.4 
50.9 
59.7 
60.4 
59.5 

60.9 
60.9 
60.0 
59.7 
60.6 
58.7 
58.9 
59.4 
58.6 
59.3 

59.6 
60.0 
60.7 
CO.? 
55.9 

59.2 
bO.1 
62.8 
62.4 
59.8 

59.8 
68.1 
51.6 

9' ,2 2 ’ .Cl 
2::. 7.33 
4 As? 
1 3; 

/ 3.46 

11-j 
4.26 
7.21 

4.23 

T: :: 
4.81 
4 .b5 

4.19 
5.47 

13.73 
5.19 
2.70 

4.19 
d.69 
! -85 
5.10 
5.83 

0.77 
7.66 
6.14 

) 2.59 
7 tt , 3.20 

3 53 i 2.93 
5 -- 1 4.86 
3 f' 4 :' !  ;a; 

2 22 I ; 4.52 

3 ?3 5.58 
rice '.otcs on 

:a)= 4A 
3. 

AVERAGE TEMPERATURE (deg. F) NORFOLK, VIRGINIA 

API3 
b0.3 
55.2 
54.5 
54.5 
58.0 

55.1 
59.8 

X 
56.4 

58.5 
60.8 
52.7 
61.9 
61.9 

57.2 
58.1 
5B.b 
61.2 
55.0 

55.7 
55.6 

3:: 
54. b 

56.5 
56.5 
58.7 
61.6 
58.2 

57.5 
66.9 
48.1 

FEB~ 

Tz 
41.0 
38.6 
39.9 
34.0 
39.8 
39.3 
44.7 
43.2 

39.7 
43.4 
45.4 
49.9 
41.5 

32.b 

:::: 
43.1 
42.0 

t::': 
40.4 
42.1 
38.7 

42.5 

:03:5 
46.0 
45.0 

42.2 
50.5 
33.9 

SEP 

%:i 
73.6 
69.9 
66.5 

OCT 
60 1 
57.7 
59 0 

2::‘: 

63.1 
62.2 

:,":5 
59.2 

64.2 

Zp' 
57.7 
60.5 
60.8 
60.4 
60.4 
59.b 
60.2 
62.7 

:t:: 
65.4 
56.6 

25:': 
65.9 
61.9 
59.7 

NOV DEC 
52 

54.6 i Lb.5 
2;:; I 43.5 

45.9 j 
41.4 
44.0 

71.5 
71 .l 
71.7 
73.2 
71.9 

75.0 
71.4 
72.3 
71.1 
76.3 

73.2 
72.8 
76.1 
70.7 
70.0 

72.0 
70.5 
73.d 
72.4 
74.3 

70.5 
73.9 
71.6 
72.3 
73.5 

:::7 ' 
41.4 

51.7 r 
40.9 
47.0 

55::: ; 2:; 

' 46.2 
z:: I 

:;I; 1 
Ab.0 
43.2 
Cl.4 

54.8 43.5 

:5:: 
45.3 
44.9 

49.9 42.3 

2::: 
41 .o 

I 

48.8 

52.6 11.6 
49.9 50.9 
60.3 41.2 
54.9 1 -44.8 
54.3 i ab.0 
54.2 1 42.4 

72.5 62.1 52.3. 43 
79.0 69.9 60.3 5: 
65.1 54.3 44.2 35 

JUNE 
73 

7.c. 5 
72 4 
71 t 
71 .2 

74 9 
77 - 
74 4 
7b 3 
7= = * 

AUG 
76.7 
74.4 
77.1 
74.9 
75.2 

23 

:::': 
75.8 

78.5 
77.4 
79.6 
75.9 
81.0 

80.5 
78.5 
80.9 
75.1 
75.3 

79.0 
76.4 
77,2 
76.6 
79.6 

00.8 
77.7 
70.0 
79.5 
75.6 

77.6 
85.1 
70.0 

sgc 61 

MAY 

~~:4” 
69.7 
63.6 
61 .2 

Z:f 

2.:: 
63.5 

2:: 
68.3 
66.3 
68.2 

65.6 
66.7 
67.8 
65.1 
69.4 

LX 
68.8 
67.6 
68.3 
65.8 
b5.b 

5::; 
62.4 

JULY 
77.0 
77.3 
76.7 
78.0 
76.3 

70.0 
79.2 
76.9 
77.2 
77.6 

MAR 
53.4 
49.5 
44.4 
47.9 
47.7 

50.0 
44.7 
44.7 
46.9 
49.0 

52.3 
53.1 
47.4 
53.4 
54.7 

db.1 
49.1 
46.5 
45.4 
48.8 

2::: 
51.8 
49.9 
47.5 

49.5 
50.1 

Z.3:: 
48.8 

E:i 
40.0 

4 
I 

1966 34. e 
1969 23.5 
1970 31.9 
1971 35 6 
1972 c-;:u 

765; 78.3 
7i i 
77 : , 

78.3 
: 78.6 

75 ? ; 78.2 
74.1 ) 81.4 

73." 9 
76 2 1 

00.3 
76.7 

74 5 1 78.2 
76 
77 - - t 

82.1 

I 
82.4 

73-z, 80.1 
78 * * 79.2 
75 =, : 80.6 
76.1 
72.: ; : 

82.0 
El.8 

1978 3'.c 
'979 ??.4 
1980 4z.3 
1981 
19B2 g: 

1983 a- 2 
1984 3g.5 
1985 3L.9 
1986 35 3 
1987 3'.6 

1988 '-.3 
7989 ;'5.3 
1990 =-.3 
1991 22.5 
1992 ;; 7 

Rece~d 
es- '- 2 
ns. ".3 

n:, -- t : 3 

7 

: 

------ -. . -- r .-: -d 



HEATING DECREE DAYS Base 65 deg. F NORFOLK. URCINIA 

OCT 

2% 
195 
191 
211 

:z 

2 
197 

2% 

22 
75B 

lb2 
190 
181 
189 
177 

126 

2: 

2;: 

265 
134 
102 
132 
179 

NOV 

3T 
398 
437 
566 

361 
469 
393 
391 
406 

$7: 
290 

Z? 

2bB 
272 
449 
423 
334 

370 
450 
lb2 
311 
320 

324 
356 
301 
377 
337 

DEC 

zz 
b57 
725 
644 

72b 
74 1 
552 
390 
486 

zz 
671 
726 
661 

614 

St 
739 
49e 

718 
432 
731 

Es 

692 
928 
444 
542 
b23 

T T JAN 

Tz 
897 

2% 

814 
9bO 
812 
572 
752 

z: 
804 
104 
860 

St; 
994 
907 
762 

99:: 
790 
779 
851 

602 
541 
657 
686 

FE8 ! HAR 
n 
bb7 
734 

g;z 

697 
714 

xl 
703 

zz;J 
443 
657 
902 

Z’ 
61: 
636 
674 

522 
686 
637 
730 
646 

b0' 

2.;; 
575 

527 
533 
471 

b24 
622 
555 
494 
403 

377 
541 
3b2 
330 
580 

499 
564 
605 
495 
426 
601 
421 
465 
538 
474 

486 
410 
38b 
49b 

APR 
zz 
330 
244 
294 

192 
263 

2: 
217 

183 
382 
18b 
150 
235 

213 
19b 
159 
3D3 
295 

281 
172 

%6e 
266 

282 
234 
166 
262 

See Reference Notas om Page 6B 
Page 5A 

COOLING DEGREE DAYS Base 65 deg. F NORFOUL VmGINI.4 

APR nAY JUNE JULY AUG i SEP OCT 

42 
19 

203 

2: 
22 

102 
bb 

9 
13 

:: 
8 

21 
5 

91 

s 

10 

fi 

63 

‘125 
140 

4’: 

446 
374 

::z 

112 
124 
157 
110 
145 

96 
112 
153 
103 
166 

115 
146 
146 
153 
lb8 

118 
106 

296: 
51 

369 
303 
336 
183 

363 
244 
366 
337 
289 

Et 
274 
407 
257 

peso 
284 
343 
364 

280 
412 
324 
347 
220 

420 
419 
429 
417 
515 

::: 
499 
4b8 
428 

481 
368 
419 
537 
544 

477 
447 
489 
53a 
527 

35’ 199 
412 311 
343 259 
343 217 

42r 307 
39c 213 
46C 233 
34- 193 
5c; 347 

4E- 
424 z9 
ao- 35’ 
32: 189 
33- lb3 

36 
54 

2 
39 

42: 265 
42k lee 
382 267 
36- 237 
46’ 285 

49E 173 
39% 286 
4c- 218 
45; 248 
33e 270 

62 
102 

97 
109 

0 

If 
69 

137 

2 

‘OTAL 

m 

::z 
4133 

3582 
39b5 
3326 

3%G 

Zig 
2928 

ZfZ 
3482 
3529 

DEC 1 ‘OTAL 

1968-69 

;+7i-72 
1972-73 

1973-74 
1974-75 
1¶75-7b 
1976-77 
1977-78 

1978-79 
1979-80 
1980-81 
7981-82 
1982-83 

1983-84 

: g;:gz 
1986-87 
1987-88 

1988-09 
1989-90 
1990-91 
1991-92 
1992-93 

YEAR JAN FEB 1 MAR 

- 

1969 
1970 
1971 
1972 

1973 
1974 
1975 
1976 
1977 

1978 
1979 
1980 
1981 
1982 

1983 
1984 
1985 
l9Sb 
I¶87 

1587 
1620 
1518 
1243 

1751 
1531 
7 7da 
1558 
1930 

7535 
1433 
1832 
1567 
1479 

1638 
1587 
1739 
1765 
1831 

1592 
17¶9 
1797 
2010 
1499 

1988 
1989 
1990 
1991 
7992 

Refere-=e Notes ar Page f3. 
Page 59 



SNOWFALL (inches) 
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NORFOLK, 

VIRGINIA 

7%~ city of Norfolk. Virginia, ir located near 
the coast and the southern border of the rtate. 
It is almost surrounded by rater. rilh the 
Chesapeake Bay immediately to the north. Hampton 
Roads to the west. and the Atlantic Ocean mly 18 
miles lo the east. It is traversed by numerous 
rivers and waterwaya and its average Mation 
above sea level is 13 teet. There are no rwrarby 
billy afees end the land is low and level 
throughout the city. The climate ia gepcrally 
marine. The geographic location of the city 
rith respect to the principal storm tracks. it 
especially favorable, being south of the average 
plh of storms originating in the higher latitudes 
and north of the usual Lracks of hurricanes and 
other tropical atorma. 

The winters are usually m.i.Id. while the autumn and 
spring scason~ usually are delightful. Summers. 
though warm snd Iona. frrpucntly are tempered by 
cool pariodr. often associated with northeasterly 
rindr off the Atlantic. Temperature8 of 100 
degrees or hither occur infrequently. Extreme cold 
waves seldom penetrate Uxe area and temperatures 
of zero or below are almod nonexistent. Xintcm 
pass. on occasion, without a mearurable amount of 
snowfall. Yost of the snowfall in Norfolk is light 
and generally melts withia 24 hours. , 

Based on the 1951- 1980 period. the average first 
occurrence of 32 degrees FaJarenheit in the frill ia 
November 17 and the average last occurrence in 
the spring is Yamh 23. 
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r ti HEARTLAND ENVIRONMENTAL SERVICES. INC. , 
P.O. BOX 163 . ST. PETERS MO 63376 

(314) 278-8232 l (314)278-1828 l FAX: (314)278-2709 

Data Validation Report 

PCBs Only 81 TOCs 

June 30, 1993 
Revised October 26, 1993 

Prepared for 
BAKER ENVIRONMENTAL, INC. 

420 Rouser Road 
Coraopolis, PA 15 108 

This Data Validation Report is a review of the analytical results of sampling conducted 
May 13, 1993 in support of the Baker Navy CLEAN Program, CTO-19042, NAB Little 
Creek, Virginia Beach, VA. There were two (2) water samples and eleven (11) soil 
samples which were received and analyzed by CEIMIC, Corp. in this analytical batch, 
Case# 19042, SDG# 16-SS-109 (PCBs) and SDG# 930304 (TOCs). 

Heartland ESI personnel have reviewed the data presented for the Samples listed 
below for the Analytical Fractions indicated. The CLP fraction has been validated 
utilizing: the “Laboratory Data Validation Functional Guidelines For Evaluating 
Organics Analysis, June, 1991; specific method requirements of OLM01.8 and 
SW846 Method 8081, November 1990; NEESA Level D requirements and good 
professional judgement. The TOC fraction was validated using method specific and 
NEESA Level E requirements. 

Analytical data in this report were screened to determine usability of results and also 
to determine contractual compliance relative to these requirements and deliverables. 
This screening assumes analytical results are correct as reported and merely provides 
an interpretation of the reported quality control results. A minimum of 10% of all 
laboratory calculations have been verified as part of this validation. All instrument 
output, i.e. spectra, chromatogram, etc., for each sample have been carefully 
reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is for all samples reviewed are 
included after the Narratives. Form Is for MS/MSD samples are not necessarily 
annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date . 
.  * .  

I  



General 

DATA ASSESSMENT NARRATIVE 

PCB ONLY ANALYSIS 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining the analytical 
results (Form Is). Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

This data package contained the laboratory results of the analysis of three (3) soil 
samples, Laboratory Case # 19042, SDG # 16SSlO. The validator has reviewed the 
data for these samples for the Target PCBs using the requirements contained in: the 
EPA CLP OLMOl.8 Statement of Work, dated August 1991 and the requirements of 
SW-846 Method 8081, November 1990; and the Draft EPA Pesticide/Aroclor Data 
Review Guidelines, 06/91. Analytical data in this report were screened to determine 
usability of results and also to determine contractual compliance relative to the 
requirements and deliverables of U.S. EPA CLP, SW-846 Method 8081, and NEESA 
Level D deliverables. This screening assumes analytical results are correct as reported 
and merely provides an interpretation of the reported quality control results, In 
general, the laboratory performance and data package presented were acceptable. 
The target analyte list included PCBs only for this SDG. 

Contractual Non-Compliance 

It is the reviewer’s interpretation of the NEESA protocol that the laboratory is required 
to analyze blank spike samples with each extraction batch and plot these results to 
obtain statistically determined control limits with which to analyze.the performance of 
the method. Initially there were no QC charts present and no evidence that Laboratory 
Control Standards were extracted or analyzed with the SDG. Subsequently, on 
9\8\93, the laboratory supplied the raw data and recoveries for the apparently 
associated Laboratory Control Samples. The recoveries of the single component 
pesticides spiked were acceptable. 

In addition, the laboratory stated that the PCB only samples were analyzed utilizing 
SW-846 clean-up procedures and a modified analytical procedure which utilized a CLP- 
type initial calibration, one-point, for the target PCBs. The laboratory appropriately 
utilized sulfuric acid cleanup, SW-846 Method 3665, for these PCB only samples. The 
other recommended clean-up steps, silica gel fractionation (Method 3630) or Florisil 
cartridge clean.up (Method 3620) were not utilized. The lack of the additional cleanup 
steps did not appear to adversely impact the chromatography or reported sample 
results. 

OQ4 



PC6 Only Data Assessment Narrative - Page 2 

Holdins Times 

All holding times were apparently met. Extraction and analysis dates were obtained 
from the Form Is, Form 4s, and Form 8s because extraction records were not included 
in the data package. 

GC Instrument Performance 

The resolution requirements were met on both columns utilized for these analyses. 

All surrogate retention times were within the established RTWs with the exception of 
those in which the surrogates were diluted out. The percent breakdowns for 4,4’-DDT 
and Endrin were within the required QC limits for the both columns. No qualifications 
were required. 

Initial Calibration 

-- All compounds in the initial calibration on Cl (DB-608) and on C2 (DB-1701) exhibited 
%RSDs which were within QC limits. Some RTW (retention time window) overlap 
was noted in the peak selection for Aroclor identification and quantitation. On Cl, the 
RTWs for Endosulfan I and o-chlordane overlapped, and on C2, the RTWs for 
Endosulfan II and 4,4’-DDD overlapped. See the Analyte Identification/Quantitation 
section for further discussion. 

Continuinq Calibrations 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for both columns. 

All continuing calibrationstandards exhibited relative percent differences, RPDs, within 
the QC limits. No qualifications were required. 

Blanks 

No peaks were confirmed within the RTWs of target compounds in the method btank 
associated with these samples. 

7 The instrument blanks were acceptable, containing only very minor peaks. i 
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PCB Only Data Assessment Narrative - Page 3 

Blanks, continued. 

The sulfur cleanup blank was not required because sulfur cleanup was not performed 
on any of the samples. No qualification of the data was required. 

FlorisiVGPC Checks_ 

The laboratory appropriately utilized sulfuric acid cleanup, SW-846 Method 3665, for 
these PCB only samples. The other recommended clean-up steps, silica gel 
fractionation (Method 3630) or Florisil cartridge cleanup (Method 3620) were not 
utilized. The lack of the additional cleanup steps did not appear to adversely impact, 
the chromatography or reported sample results. 

Surrosate Recoveries 

Several samples exhibited surrogate recoveries outside the QC criteria. Most of the 
non-compliant recoveries were the low recovery of the compound DCB. TCX was 
recovered acceptably in all samples with the exception of the dilution run of sample 
16SS109 in which the surrogates were diluted out. No qualifications were required 
due to surrogate recoveries. 

Matrix Snike/Matrix SDike DuDlicate 

There was no MS/MSD performed with this SDG. 

Analvte Identificationjbantitation 

. . 

One positive result for AR1248 was reported by the laboratory in these samples. 
Identification and quantitation appears reasonable based on review of the 
chromatograms and calculation verification. It was noted that the laboratory chose 
peaks which overlapped considerably for many of the aroclors; Due to overlapping 
peak retention time windows, the number of potential peaks available for quantitation 
of the target compounds was limited. Unique peak selection for each aroclor is 
important. Based on review of the standards chromatography it would have been 
possible to select unique peaks for most of the aroclors. It is often difficult to choose 
adequate peaks for aroclor quantitation. However, the laboratory should make an 
increased effort to choose unique peaks for each aroclor. 
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PCB Only Data Assessment Narrative - Page 4 

Analvte Identification/Quantitation, continued. 

One qualification was required based on the differences observed between column 
quantitation. 

Specific Finding 

1. The reported positive result for the analyte is qualified as quantitatively 
estimated, “J”, due to differences in the column quantitations. 

Overall Assessment 

The overall quality of the data package is good. The reported results are accepted as 
reported by the laboratory with the noted qualification. 

007 



QUALIFICATION CODES 

U = Not detected 

J = Reported result is quantitatively estimated 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

N = Result is negated, do not consider result in sample 

NJ = Presumptive evidence for the presence of the material at an estimated 
concentration 

Validation specific findings are noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes reflect the conclusions found in the 
data validation process that resulted in the qualifications of the data. 

008 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE 
SPECIFIC 

DL QL FINDING 

All soil samples Al, Ca, Cu, + u 1 
Fe, Mg, Mn, 
Hg, Na and 
Zn. 

All soil samples Sb and Ag. +/U J/UJ 2 

All soil samples cu. + J 3 . + 

All soil samples Fe, Pb and 
Mn. 

+/U J/UJ 4 

298-03, -04, -05, -06, 
-08, -09, -10, -11, -13, 
-16, -19 and -20. 
298-04, -12, -14, -16; :’ 
-17, -18 and -19. 

Se +/U J/UJ 5 

TI 

DL - denotes laboratory qualifier/reported value 
-I- denotes positive values 
U denotes non-detect values 

QL - denotes data validation qualifier 



SUMMARY OF PCB ONLY DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID 

ALL ALL P 

SPECIFIC 
DL OL FINDINGS 

+ J 1 

l DL denotes the Form I laboratory qualifier/value 
+ in the DL column denotes a positive result 

QL denotes the qualifier(s) used by Validator 
+ in the QL column denotes a validator revised result 



HEARTLAND ENVIRONMENTAL SERVICES, INC. 
PmO. BOX 163 l ST. PETERS MO 63376 

(314) 278-8232 l (314)278-1828 l FAX: (314)278-2709 

DATA VALIDATION 

REPORT 

COPY 

Client Name: Baker Environmental, Inc. 

Site Name: NAB Little Creek, Virginia Beach, VA 

Case Number: 19042 

SDG Number(s): 07-SS-101, 05-GW-ER, 
16-SS-109 and 930298 

QA/QC Level: NEESA Level D, C & E 

Fractions: Volatiles, Semivolatiles, 
Pesticide\Aroclors, 
TAL Metals w/CN , TPHC, 
TOC, Lead and Alkalinity 

Volume No: 3 of 3 



c +dHEARTLANDENWRONMENTAL SERVICESJNC. 
’ P.O. BOX 163 l ST. PETERS MO 63376 

(314) 278-8232 l (314)278-1828 l FAX: (314)278-2709 

Data Validation Report 

CLP ORGANICS & INORGANICS 

June 30, 1993 

Prepared for 

BAKER ENVIRONMENTAL, INC. 
420 Rouser Road 

Coraopolis, PA 15 108 

This Data Validation Report is a review of the analytical results of sampling conducted 
May 13, 1993 in support of the Baker Navy CLEAN Program, CTO-19042, NAB Little 
Creek, Virginia Beach, VA. There were eighteen (18) soil samples with one (1) 
MS/MSD which were received and analyzed by CEIMIC, Corp. in this analytical batch, 
Case# 19042, SDG# 07-SS-101 and SDG 930298 (TPHC & TOC). 

Heartland ESI personnel have reviewed the data presented for the Samples listed 
below for the Analytical Fractions indicated. The CLP fractions have been validated 
utilizing: the “Laboratory Data Validation Functional Guidelines For Evaluating 
Organics Analysis, June, 1991; the “Laboratory Data Validation Functional Guideline 
for Evaluating Inorganic Analysis, July 1, 1988; specific method requirements of 
OLMOl.8 and ILM03.0; NEESA Level D requirements and good professional 
judgement. 

Analytical data in this report were screened to determine usability of results and also 
to determine contractual compliance relative to these requirements and deliverables. 
This screening assumes analytical results are correct as reported and merely provides 
an interpretation of the reported quality control results. A minimum of 10% of all 
laboratory calculations have been verified as part of this validation. All instrument 
output, i.e. spectra, chromatogram, etc., for each sample have been carefully 
reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is for all samples reviewed 
are included after the Narratives. Form Is for MWMSD samples are not necessarily 
annotated. 

The release of this Data Validation Report is authorized by the following signature: 
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Case# 19042 SDG 07-SS-101 

SAMPLES AND FRACTIONS REVIEWED 

Samole Identifications Analvtical Fractions 

BAKER ID 

07-ss- 
07*ss- 
07-ss- 
07-ss- 
07-ss- 
07-ss- 

01 
02 
03 
04 
04MS 
04MSD 

07-ss-105 
07-SS- 106 
07-S% 107 
07-SS-108 
07-ss-109 
09-ss-101 
09-ss- 102 
09-ss- 103 
09-ss-104 
09-ss-105 
09-SS- 106 
09-ss- 107 
lo-ss-101 
1 o-ss- 102 
1 o-ss- 103 
1 o-ss- 104 

CEIMIC ID Matrix Sv VOA PAR TAL 

930298-01 SOIL 
930298-02 SOIL 
930298-03 SOIL 
930298-04 SOIL 
930298-04MS SOIL 
930298-04MSD SOIL 
930298-0s SOIL 
930298-06 SOIL 
930298-07 SOIL 
930298-08 SOIL + 
930298-09 SOIL 
930298-l 0 SOIL 
930298-l 1 SOIL 
930298-l 2 SOIL 
930298-l 3 SOIL 
930298-l 4 SOIL 
930298-l 5 SOIL 
930298-l 6 SOIL 
930298-l 7 SOIL 
930298-l 8 SOIL 
930298-l 9 SOIL 
930298-20 SOIL 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
‘X x 
x x 

x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

CN 

X 
X 
x’ 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Total Number of Samples (Water/Soil) O/l 1 O/l 1 O/l 1 o/22 o/22 

MS - Matrix Spike MSD - Matrix Spike Duplicate or Duplicate 

Individual fractions were reviewed as follows: 
Primary Secondarv 

VOA - Volatiles (CLP, OLMOl.8) Gene Watson Dan Heil 
sv - Semivolatiles (CLP, OLMOl.8) Dan Heil Gene Watson 
PAR - Pesticide\Aroclors (CLP, OLMOl.8) Jackie Cleveland Chris Scarpellino 
TAL - TAL Metals (CLP, ILM03.0) Paul Humburg Chris Scarpellino 
CN - Cyanide (CLP, ILM03.0) Paul Humburg Chris Scarpellino ’ 
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DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; the National Functional 
Guidelines for Organic Data Review, and NEESA Level D. All comments made within 
this report should be considered when examining the analytical results (Form I’s). 

SDG 07-SS-101 

Holding Times 

The holding times for all of the samples were met per the Organic Functional 
Guidelines (fourteen (14) days from collection date) and the CLP SOW. 

Tuning 

All of the BFB tunes in the initial and continuing calibrations met the percent relative 
abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

One (1) of the two (2) initial calibrations that were analyzed by the laboratory for 
these samples were not acceptable for all compound %RSDs. The average RRFs for 
all of the compounds met the initial calibration criteria. 

Specific Finding: 

1. The initial calibration analyzed on 02/15/93 contained compounds with 
%RSD greater than 30% RSD. However, qualifications are not required since 
samples were not analyzed following the initial calibration. 

chloroethane 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing calibrations 

Three (3) of the four (4) continuing calibrations that were analyzed with this data 
package exhibited %Ds that were not within %D continuing calibration criteria.. All 
RRFs for the heated calibrations were within calibration criteria. 

Specific Finding: 

2. For the samples listed below, the continuing calibration, E8679, contained 
compounds with %Ds greater than 25%, but less than 50%. For the 
compound listed below, qualify all positive results as estimated (J). . . 

VBLKEM 
07-ss- 103 
07-SS-104MSD 
07-SS-106 

vinyl chloride l 

carbon disulfide 
chloroethane 

l denotes calibration criteria compound 

3. For the samples listed below, the continuing calibration, E8679, contained 
compounds with %Ds greater than 50%, but less than 90%. For the 
compound listed below, qualify all positive results as estimated (J) and all non 
detect results as estimated (UJ). 

VBLKEM 
07-SS- 103 
07-SS104MSD 
07-SS-106 

chloromethane 

4. For the samples listed below, the continuing calibration, E8695, contained 
compounds with %Ds greater than 25%, but less than 50%. For the 
compound listed below, qualify all positive results as estimated (J). 

VBLKEN 
07-ss-101 
07-ss-102 
07-SS- 104MS 
07-ss-107 
07-SS-108 

2-hexanone 
methylene chloride 
carbon disulfide 
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Continuing Calibrations (continued) 

5. For the samples listed below, the continuing calibration, E8695, contained 
compounds with %Ds greater than 50%, but less than 90%. For, the 
compound listed below, qualify all positive results as estimated (J) and all non 
detect results as estimated (UJ). 

VBLKEN 
07-ss-101 
07-ss-102 
07-SS- 104MS 
07-ss-107 
07-SS-108 

chloromethane 

. . 

6. For the samples listed below, the continuing calibration, G4450, contained 
compounds with %Ds greater than 25%, but less than 50%. For the 
compound listed below, qualify all positive results as estimated (J). 

VBLKGS bromomethane l 

07-ss-109 2-butanone 

l denotes calibration criteria compound 

Internal Standards 

All of the internal standards met the EICP internal standard area criteria. No 
qualifications are required. 

Method Blanks 

Three (3) of the four (4) method blanks that were analyzed exhibited contamination 
for methylene chloride and/or acetone. The method blank results will be compared 
to their associated samples. Refer to the glossary of data qualifiers for a list and 
definition of the method blank qualifiers: CRQL, U and No Action. 
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Method Blanks (continued) 

Specific findings: 

7. The following samples have been qualified for blank contamination. ‘The 
qualifications are for all the blanks. 

methylene chloride - CRQL 

07-SS- 106 
07-ss-104 
07-ss-105 

methylene chloride - U 

07-ss-103 

acetone - CRQL 

07-ss-103 

acetone - U 

07-SS-106 
07-ss-101 
07-ss-102 
07-ss-107 

Trip Blanks 

A trip blank was not identified in this SDG. 

Rinseate Blanks 

A rinseate blank was not identified in this SDG. 

Field Blanks 

A field blank was not identified in this SDG. 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 5 

Surrogates 

All of the surrogate recoveries for the soil samples were within QA/QC limits. No 
qualifications are required. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

The MS/MSD that was analyzed exhibited all RPDs greater than the advisory limits. 
All percent recoveries were acceptable. No qualifications are required. 

Compound Identification/Quantitation . . 

No qualifications are required. 

System Performance and Overall Assessment 

The overall system performance was fair. The laboratory did not encounter any large 
problems. The data reviewer estimates that less than 5% of the data is qualified. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data: 

OOOf$9 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID DL OL SPECIFIC FINDINGS 

VBLKEM 
07-ss-103 
07-SS-104MSD 
07-SS- 106 

vinyl chloride + J 2 
carbon disulfide 
chloroethane 

VBLKEM 
07-ss-103 
07-SS-104MSD 
07-SS- 106 

chloromethane +/- J/UJ 3 

VBLKEN 
07-ss-101 
07-ss-102 
07-SS- 104MS 
07-ss- 107 
07-SS- 108 

2-hexanone ..+ J 4 
methylene chloride 
carbon disulfide 

VBLKEN 
07-ss-101 
07-ss- 102 
07-SS- 104MS 
07-ss- 107 
07-SS- 108 

chloromethane +/- J/UJ 5 

VBLKGS 
07-ss-109 

bromomethane + J. 6 
2-butanone 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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SAMPLE ID ANALYTE ID DL QL SPECIFIC FINDINGS 

07SS- 106 
07-ss- 104 
07-ss-105 

methylene chloride +BJ CRQL 7 

07-ss- 103 methylene chloride +B U 7 

07-ss- 103 acetone +BJ CRQL 7 

07-SS- 106 
07-ss-101 
07-ss-102 
07-ss- 107 

acetone +B U 7 

. . 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results 
are correct as reported and is based upon the examination of the reported holding 
times, blank analysis results, surrogate and matrix spike recoveries, GC/MS 
performance, tuning results, calibration results and internal standard areas. *This 
report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the U.S. EPA CLP, 3/90 SOW; the National Functional 
Guidelines for Organic Data Review, and NEESA Level D. All comments made within 
this report should be considered when examining the analytical results (Form l’s). 

SDG # 07-SS-101 

Holding Times 

All extraction and analysis holding times for all samples were met for all samples per 
the SOW and National Functional Guidelines. Qualifications are not required. 

Tuning 

All of the DFTPP tunes in the initial and continuing calibrations met the percent 
relative abundance criteria of the SOW and the Organic Functional Guidelines. No 
qualifications are required. 

Initial Calibrations 

The initial calibrations that was analyzed by the laboratory for these samples was 
acceptable for all compound %RSDs. The average RRFs for all of the criteria 
compounds met the initial calibration criteria. No qualifications are required. 

Continuing Calibrations 

The continuing calibrations that were analyzed all of the criteria and non criteria 
compounds met requirements for RRFs. Qualifications are required for compounds 
with non compliant %Ds. 
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Continuing Calibrations 

Specific Findings: 

1. 

2. 

3. 

The continuing calibration, J5332, contained compounds with %Ds grester 
than 25% D but less than 50% D. For the samples listed below, qualify all 
positive results, for the non compliant compounds also listed below, as 
estimated (J). 

SBLKJG bis(2-chloroethyl)ether l 

fluoranthene l 

4-chloroaniline . 
4-nitrophenol 
di-n-octylphthalate 
2,4,6-tribromophenol 
l - denotes a calibration criteria compound 

The continuing calibration, J5332, contained compounds with %Ds greater 
than 50% D but less than 90% 0. For the samples listed below, qualify all 
positive results, for the non compliant compounds also listed below, as 
estimated (J) and qualify all non detects as estimated (UJ). 

SBLKJG 2,2’-oxybis(l-chloropropane) 

The continuing calibration, J5370, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples listed below, qualify all 
positive results, for the non compliant compounds also listed below, as 
estimated (J). 

07-ss-101 2,4-dinitrotoluene l 

07-SS- 102 pentachlorophenol l 

07-ss- 103 benzo(k)fluoranthene + 
07-ss- 104 benzo(g,h,i)perylene l 

07-SS-104MS 2,2’-oxybis(l-chloropropane) 
07-SS-104MSD 2,4-dinitrophenol 
07-ss-105 4-nitroaniline 
07-SS- 106 4,6-dinitro-2-methylphenol 
07-ss-107 l - denotes a calibration criteria compound 
07-ss- 109 
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Continuing Calibrations (continued) 

Specific Findings: 

4. The continuing calibration, J5370, contained compounds with %Ds greater 
than 50% D but less than 90% D. For the samples listed below, qualify all 
positive results, for the non compliant compounds also listed below, as 
estimated (J) and qualify all non detects as estimated (UJ). 

07-SS-101 
07-ss-102 
07-ss-103 
07-ss-104 
07-SS- 104MS 
07-SS- 104MSD 
07-ss- 105 
07-SS- 106 
07-ss- 107 
07-ss- 109 

4chloroaniline 

5. The continuing calibration, J5390, contained compounds with %Ds greater 
than 25% D but less than 50% D. For the samples listed below, qualify all 
positive results, for the non compliant compounds also listed below, as 
estimated (J). 

07-SS- 103RE pentachlorophenol l 

07-SS- 105RE fluoranthene l 

07-ss- 106RE hexachlorobutadiene 
07*ss- 108 di-n-octylphthalate 
07-SS-107RE l - denotes a calibration criteria compound 

6. The continuing calibration, J5350, has the compound benzo(g,h,i)perylenewith 
an RRF less than the required minimum. No qualifications is required because, 
the RRF is greater than 0.05. 
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Internal Standards 

All of the blank and sample internal standard EICP areas did not meet the EICP internal 
standard area CIA/CC criteria, 

Specific Finding: 

7. For the samples listed below, one (1) or more internal standards exhibited EICP 
areas less than -50% of the associated internal standard area from the twelve 
(12) hour calibration standard. Qualify all positive results associated with the 
non compliant internal standard area as estimated (J) and qualify all non detects . . 
as estimated (UJ). 

07-SS- 103 
07-SS-103RE 
07-SS- 107RE 

chrysene-d,, 
perylene-d,, 

07-SS105RE 
07*ss- 106RE 

perylene-d,, 

8. For the samples listed below, one (1) or more internal standards exhibited EICP 
areas greater than + 100% of the associated internal standard area from the 
twelve (12) hour calibration standard. Qualify all positive results associated 

with the non compliant internal standard area as estimated (J). 

07-ss-105 
07-ss-107 

1,4-dichlorobenzene-d, 
acenaphthene-d,, 
phenanthrene-d,, 

07-SS-104MSD acenaphthene-d,, 
phenanthrene-d,, 

07-ss- 104 
07-SS- 104MS 
07-SS- 106 

phenanthrene-d,, 
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Method Blanks 

The method blanks that were analyzed exhibited contamination for TICS. The method 
blank results will be compared to their associated samples. Refer to the glossary of 
data qualifiers for a list and definition of the method blank qualifiers: CRQL, U and No 
Action. 

Specific Findings: 

9. The following samples have been qualified for TIC contamination. 
Qualifications are for all method blanks. . . 

07-ss-101 112 
07-ss-102 1,2,3 
07-ss-103 I,3 
07-SS-103RE 1,2,3 
07-ss-104 1,2 
07-ss-105 1,2 
07-SS-105RE 1,2 
07-SS- 106 I.#2 
07-SS- 106RE 1,2 
07-ss-107 I,2 
07-SS-107RE 1,2 
07-SS- 108 1,2 
07-ss- 109 1,2,3 

Surrogates 

Surrogate recoveries for all samples and blanks did not meet QA/QC criteria. 
Qualifications are not required. The SOW and Functional Guidelines allow one 
surrogate from each fraction to fall outside of the QA/QC criteria as long as the 
recoveries are greater than 10%. 
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Surrogates (continued) 

Specific Finding: 

10. For the samples listed below, two (2) or more surrogates exhibited recov&es 
from the same fraction with recoveries less than the QA/QC limits. Qualify all 
positive results for that fraction as estimated (J) and qualify all non detects as 
estimated (UJ). 

07-ss-103 base/neutral 
07-SS- 103RE acid/base/neutral 

Matrix Spike/Matrix Spike Duplicate 

The MS/MSD that was analyzed for the semi-volatile samples all spike and RPD 
recoveries were not within the advisory limits. No qualification are required. 

Compound IdentificationlQuantitation 

Specific Finding: 

11. 

12. 

For the re-analyzed samples listed below, reject all results in favor of the original 
sample results. 

07-SS- 105RE 
07-ss-106RE 
07-SS-107RE 

For sample 07-SS-103RE, reject all results in favor of 07-SS-103 due to low 
surrogate recoveries. 

System Performance and Overall Assessment 

Overall performance was fair. The laboratory did not encounter any large problems. 
The data reviewer estimates less than 10% of data required qualification. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

R = Result is rejected and unusable 

NJ = Presumptive evidence for the presence of the material at an estimated value 

K = Result is biased high 

L = Result is biased low 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is fess than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is rejected and the CRQL 
for that analyte is reported. 

u = The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 10X the method blank value. The 
sample result for the blank contaminant is qualified as non 
detected at the analyte value reported. 

No Action = The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 10X the method blank value. 
The sample result for the blank contaminant is not qualified with 
any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes will reflect the conclusions found 
in the data validation process that resulted in the qualification of the data.. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID OL QL SPECIFIC FINDINGS 

SBLKJG bis(2-chloroethyl)ether l + J 1 
fluoranthene l 

4-chloroaniline 
4-nitrophenol 
di-n-octylphthalate 
2,4,6-tribromophenol 
l - denotes a calibration criteria compound 

SBLKJG 2,2’-oxybis 
(1 -chloropropane) 

+ i- J/UJ 2 

07-ss-101 
07-ss- 102 
07-ss- 103 
07-ss-104 
07-SS-104MS 
07-SS-104MSD 
07-ss- 105 
07-SS- 106 
O7-ss- 107 
07-ss- 109 

2,4-dinitrotoluene l + ‘j 3 
pentachlorophenol l 

benzo(k)fluoranthene l 

benzo(g,h,i)perylene l 

2,2’-oxybis(l-chloropropane) 
2,4-dinitrophenol 
4-nitroaniline 
4,6-dinitro-2-methylphenol 
l - denotes a calibration criteria compound 

07-ss-101 4-chloroaniline +/- J/UJ 4 
07-ss-102 
07-ss- 103 
07-ss- 104 
07-SS-104MS 
07-SS-104MSD 
07-ss-105 
07-SS-106 
07-ss-107 
07-ss-109 c 

+ DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 
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ANALYTE ID u QL SPECIFIC FINDINGS 

07-SS-103RE pentachlorophenol l + J 5 
07-SS-105RE fluoranthene l 

07-SS106RE hexachlorobutadiene 
07-ss- 108 di-n-octylphthalate 
07-SS-107RE l - denotes a calibration criteria compound 

07-ss- 103 
07-SS-103RE 
07-SS-107RE 

All associated analytes +/- J/UJ 7 
chrysene-d,, 
perylene-d,, 

07-SS-105RE 
07-SS-106RE 

perylene-d,, 
. 

07-X- 105 
07-ss- 107 

All associated analytes + J 8 
1,4-dichlorobenzene-d, 
acenaphthene-d,, 
phenanthrene-d,, 

07-SS-104MSD acenaphthene-d,, 
phenanthrene-d,, 

07-ss- 104 
07-SS-104MS 
07-SS- 106 

phenanthrene-d,, 

l DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
f in the DL column denotes a positive result 
* in the DL column denotes a non detect result 



SAMPLE ID 

07-ss-101 
07-ss-102 
07-ss- 103 
07-SS-103RE 
07-ss- 104 
07-ss- 105 
07-SS-105RE 
07-SS-106 
07-SS-106RE 
07-ss-107 
07-SS-107RE 
07-SS-108 
07-ss-109 

SUMMARY OF DATA QUALIFICATIONS 

PAGE - 3 
ANALYTE ID DL QL SPECIFIC FINDINGS 

TICS + R 9 

1,2 

1,2,3 
113 
1 ,Z3 

1,2 

1,2 

1,2 

1,2 
1,2 

1,2 
1,2 . 
1,2 
1,2,3 

07-ss- 103 
07-SS-103RE 

07-SS-105RE 
07-ss-106RE 
07-SS-107RE 

All analytes 
base/neutral 
acid/base/neutral 

All analytes 

+/- J/UJ 10 

+/- R 11 

07-S!% 103RE All analytes +/- R 12 

l DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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PESTICIDE/AROCLOR ANALYSIS 

General 

The organic findings offered in this screening report assume that all analytical results 
are correct as reported and are based upon the examination of the reported holding 
times, GC instrument performance, initial and continuing calibrations, analytical 
sequence, blank analysis results, surrogate recoveries, and MS/MSD results. All 
comments made within this report should be considered when examining’ the 
analytical results (Form Is). Please refer the specific findings found in each category 
to the Summary of Data Qualification table. 

This data package contained the laboratory results of the analysis of eight (8) soil 
samples and four (4) water samples, Laboratory Case # 19042, SDG # 07SS 10. The 
validator has reviewed the data for these samples for the TCL list for 
Pesticides/Aroclors using the requirements contained in: the EPA CLP OLMOl.8 
Statement of Work, dated August 1991; and the Draft EPA Pesticide/Aroclor Data 
Review Guidelines, 06/91. Analytical data in this report were screened to determine 
usability of results and also to determine contractual compliance relative to the 
requirements and deliverables of U.S. EPA CLP, and NEESA Level D deliverables. This 
screening assumes analytical results are correct as reported and merely provides an 
interpretation of the reported quality control results. In general, the laboratory 
performance and data package presented were acceptable. 

Contractual NonXomoliance 

It is the reviewer’s interpretation of the NEESA protocol that the laboratory is required 
to analyze blank spike samples with each extraction batch and plot these results to 
obtain statistically determined control limits with which to analyze the performance. 
of the method. There were no QC charts present and no evidence that Laboratory 
Control Standards were extracted or analyzed with the SDG. 

Holdins Times 

All holding times were apparently met. Extraction and analysis dates were obtained 
from the Form Is, Form 4s, and Form 8s because extraction records were not included 
in the data package. 
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GC Instrument Performance 

The resolution requirements were met on both columns utilized for these soil analyses. 

All surrogate retention times were within the established RTWs. The percent 
breakdowns for 4,4’-DOT and Endrin were within the required QC limits for the both 
columns. No qualifications were required. 

Initial Calibration 

Most compounds in the initial calibration on column 1 (DB-1701) and all compounds 
on column 2 (DB-608) were acceptably linear. All %RSDs were within QC limits for 
all compounds with the exception of Methoxychlor on Cl. See specific findings for 
qualification. Some RTW overlap was noted in the peak selection for Aroclor 
identification and quantitation. The AR1260 was identified in one sample. See 
further discussion under Analyte Identification/Quantitation. 

Specific Finding 

1. All positive and non-detect values for the compound Methoxychlor in all 
samples are qualified as estimated, J or UJ, due to non-compliant %RSD 
(21.9%). 

Continuing Calibrations 

All compounds in the calibration standards were within the laboratory reported 
Retention Time Windows (RTWs) for both columns. 

All continuing calibration standards exhibited relative percent differences, RPDs, within 
the QC limits. No qualifications were required. 

Blanks 

No peaks were confirmed within the RTWs of target compounds in the method blanks 
associated with these samples. The instrument blanks were acceptable, containing 
only very minor peaks. 

The sulfur cleanup blank was not required because sulfur cleanup was not performed 
on any of the samples. No qualification of the data was required based on any of the 
associated Blanks. 
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FlorisiVGPC Checks 

The florisil cartridge check exhibited acceptable spike recoveries for all compounds. 
The raw data for the check standard was present in the package and acceptable. 

The GPC calibration information and spike recoveries were acceptable. 

Surroqate Recoveries 

Several of the samples exhibited surrogate recoveries outside the QC criteria. One 
sample, 07SS103, required qualification due to overall low surrogate recoveries. 
Another sample 07SS107, required qualification due to overall high surrogate 
recoveries. The recoveries in this sample could be affected by the high level presence . 
of AR1 260. 

Specific Finding 

2. The positive and non-detect results in samples 07SS103 are qualified as 
estimated, J or UJ, due to overall low TCX and DCB recoveries (22% - 38%). 

3. The positive results in sample 07SS107 are qualified as estimated, J, due to 
overall high TCX and DCB recoveries (162% - 206%). 

Matrix Spike/Matrix SDike DuDlicate 

There was an MS/MSD performed on sample 07SS104. The recoveries of all spiked 
compounds were within QC limits with the exception of 4,4’-DDT, which was 
recovered slightly high in the MS. The aroclor 1260 was reported in the original 
sample, the MS and the MSD, at a high level. This could have caused the high 4,4’- 
DDT recovery due to an interfering aroclor peak. No qualifications were required 
based on the MWMSD results. 

Analyte Identification/Quantitation 

Several positive results were reported by the laboratory in these samples. 
Identification and quantitation appears reasonable based on review of the 
chromatograms and calculation verification. AR1 260 was reported in three samples. 
The multi-component compound was reported in sample 07SS106 at a value less than 
the CRQL. The extract was analyzed at a 1:5 dilution. The result exhibited 
acceptable column quantitation %Ds, and the pattern was relatively clear. Therefore, 
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Analyte Identification/Quantitation, continued. 

the result was not qualified. It was noted that the laboratory chose peaks which 
overlapped considerably for many of the aroclors. According to the CLP Statement 
of Work, OLMOl.3, page D-57, “A peak common to both analytes present in the 
sample must not be used to quantitate either compound.” Further, due to overlapping 
peak retention time windows, the number of potential peaks available for quantitation 
of the target compounds was limited. Unique peak selection for each aroclor is 
important. Based on review of the standards chromatography it would have been 
possible to select unique peaks for most of the aroclors. It is often difficult to choose 
adequate peaks for aroclor quantitation. However, the laboratory should make an 
increased effort to choose unique peaks for each aroclor. 

One qualification was required based on column quantitation differences. See specific 
findings for qualifications. 

. . 

Specific Findings 

4. The reported positive result for the analyte is qualified as quantitatively 
estimated, “J”, due to differences in the column quantitations. 

Overall Assessment 

The overall quality of the data package is good. The reported results are accepted as 
reported by the laboratory with the noted qualifications. 

0oow5 



QUALIFICATION CODES 

u = Not detected 

J = Reported result is quantitatively estimated 

UJ = Reported quantitation limit is qualified as estimated 

R I Result is rejected and unusable . 

N = Result is negated, do not consider result in sample 

NJ = Presumptive evidence for the presence of the material at an estimated 
concentration 

Validation specific findings are noted in numerical form on the Form Is in this data 
validation report. These specific finding footnotes reflect the conclusions found in the 
data validation process that resulted in the qualifications of the data. 



SUMMARY OF PESTICIDE/AROCLOR DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ID 
SPECIFIC 

DL CL FINDINGS 

ALL METHOXYCHLOR +/U J/UJ 1 

07ss103 ALL +/U J/UJ 2 

07SS107 ALL + J 3 

ALL ALL P + J 4 

l DL denotes the Form I laboratory qualifier/value 
+ in the DL column denotes a positive result 

QL denotes the qualifier(s) used by Validator 
+ in the QL column denotes a validator revised result 



DATA ASSESSMENT NARRATIVE 
Metals 

General 

The inorganic findings offered in this screening report assumes that all analytical 
results are correct as reported and is based upon the examination of the reported 
holding times, calibration standards, blank analysis results and MS/MSD results. A 
minimum of ten percent of all laboratory calculations. All comments made within this 
report should be considered when examining the analytical results (Form Is). 
This data package consisted of results from CT-042, SDG# 07SS101, the analyiis of 
twenty (20) field soil samples and one Matrix Spike and Duplicate pair for TAL Metals 
and Cyanide. Overall, the inorganic data quality was fair. The All protocol 
requirements were followed with the exception of the following problems. 

Specific QA/QC deficiency Findinqs are listed numerically in the following categories: 

Non-compliant Issues 
. . 

The Laboratory needs to update their IDLs for the new quarter as required by 
the USEPA SOW Protocol. 

Holdinq Times 

The holding times were met as specified in Section 3 of the NEESA (20.2- 
047B) QA protocol. 

Calibration . 

No deficiencies in this section. 

Preparation and Field Blanks 

1, The preparation and field blanks exhibited contamination for the following 
elements. 

Aluminum 4.57 
Calcium 24.12 
Copper 0.73 
Iron 4.08 
Magnesium 11.36 
Manganese 0.39 
Mercury 0.10 
Sodium 26.43 
Zinc 1 .Ol 



Metals Data Assessment Narrative (continued - Page 2) 

The USEPA requires that all sample values below five times the preparation 
blank contamination be qualified as non-detect, “U”. 

Interferences 

No significant interferences were observed. 

SDike Recovery 

2. The Matrix Spike recoveries for Antimony and Silver were below the lower 
control limit. All positive and non-detect results are qualified as estimated, “J” 
or “UJ”. 

3. The Matrix Spike recovery for Copper was above the upper control limit. All 
positive results are qualified as estimated, “J”. 

Duplicate 

4. The Duplicate analyses and Manganese were outside the control 
limit. All positive and results are qualified as estimated, “J” or 
“UJ”. The Duplicate for soils for Mercury was not greater than 35% and will 
not be qualified. 

No deficiencies in this section. 

Serial Dilution 

No deficiencies in this section. 

MSA 

5. The following analytes exhibited low recovery during the GFAA spiking 
procedures. All data is qualified as estimated, “J” or “UJ”. 

Analvte Samdes 
Selenium 298-03, -04, -05, -06, -08, -09, -10, -11, -13, 

-16, -19 and -20. 
Thallium 298-04, -12, -14, -16, -17, -18 and -19. 



_ _ ,. .- -.-. ._ - ._ ,.-.. . -- 

la EPfi S&iw~~ NO. 
viriRTfLE ORBaJICS alNaLYSIS tATa SKEET * . 

I i 
I OS-ss- 1 lj 1 I 

Lab Name: tE1rllC i-bw Contract: WKER I I 

,ab Code: CEIMIC Case No. : 19(:J4i? sas No.: I. SDG IGO. : mu-5 

Matrix: (soiliwater) S3IL Lab Sample ID: 3304 1 a-eta 

Sample wtivol: 5.00 (g/‘mL) G Lab File ID: HI679 

Level: (low/me>> LOW Date Received: cl’i/m:i43 

‘/. Moisture: not dec. 16 Date Flnalysed: fJ7/06/73 ” 

GE Column : DE-624 ID: 0. 5ZiIJ imm) Dilution Factor: 1 . G 

Soil Extract Volume: _ (UL) Soil Flliquot Volume: (UL) 

CONCENTRGTI ON UN I TS : 
CGS NO. COMF’OUND (uq/L or up/Kg) UG/KG Q 

I I I I 
I 74-07-z-- -------Chloromethane I 12 IU I 
I i4-63-9- --------Eromomethane I 12 IU 1 
I i-5- (j 1 -q--------- Vinyl Chloride I 12 IU I 
1 75-(:rl:,- 3---------Chloroethane I 12 IU I 
1 7z-(;jq+ ---------Meihylene Chloride I 1z. IU I 

I 67-&4-l ---------acetone I 20 IIJ I 4 
I 7S-15-o---------Carbon Disulfide I 12 iU I 
I 7%35-4---------l,l-Dichloroethene I 12 IU I 
I 75-34-3---------l, 1-Dichloroethane I 12 IU.1 . 

I 54(j-59-(jm-------1, 3 LDichloroethene (total) I’ -12 IU I 

I 67- 66-Z---------Chloroform . -I- . 12 IU I 
I 107-06-2--------l, Z-Dichloroethane I 12 IU I 
1 7a-q3-3--- ---l--z-F,Jtanone I 12 IU I 

I 71 -55-L--------- l,!, 1TTrichloroefhane cm, .---- __- ’ : l.~~~~.4Uu-.~1-, 1 .’ ..:... : . 
! ,- ‘.^ --. “__ -*-- - :: ~x5&-+.:3:J ‘=i;,;iiLl&--+b&’ T-etr.-a&lorid; I 12 

1 75-~7-4--------- Froaodichloromethane. * I 
_.. 

I --78-87-5---------l, Z-Dichloropropane I 
I 1(:)061-Ol-5------cis-l? 3-Dichloropropene I 
I 79-o l-6 ---------Trichloroethene I 
I 124-4,ti-1 --------Dibromochloromethane I 
I 79-(:ri:J-s---------l, 1,2-Trichloroethane I 
1 71-43-~---------Een=ene I 
1 1 (:J~J& 1 -(:)2:-G ------trans-l,3-Dichloropropene I 
1 f5-~~-~-- ------- gr.omofopm I 
1 1 [-]a- 1(-J- 1 ------e--4- Methyl -2-Pentanone I 

I 591-75-h --------z-Hexanone I 
I lZi-iSy4 --------Tetraehloroethene I 

1. 74-34-3---------l, l,i?, ~-Tetr.~chlor.oetnane I 
1 1 ~:J~-~~-~--------To 1 uen e I 
1 1 rj a - q [:I - T --------Chlorotenzene I . 

l l(:J(:J-41-4--------Eth~lben:ene I 
1 1(j(j-d&z4z--------St vr-ene I 

I 1 3~c)-~(:j- i-------Xyiene itotal) I 

IU 

IU 
IU 
IU 
IU 
IU 

.I u 

IU 
IU 
IU 
IU 

IU 

IU 

IU- 

IU 

IU 

IU 

IU 

IU 



1E l EF’fi SFlMPLE No.* 
VOLFlTILE ORGFlNICS QNRLYSIS DFlTFl SHEET 

TENTRTIVELY IDENTIFIED COMF’OUNDS I I ..- 
I 0%ss- 1 Cl 1 I 

,ab Name: CEIMIC CORP Contract: FFIKER I I 

Lab Code: CEiMIC Case No. : 19042 SRS No. : SDG No. : EMU-8 

Matrix: (soil/water) SOIL Lab Sample ID: 930418-08 

Sample wt/vo1: - 5.00 (g/aL) G Lab File ID: H1679 

Level: (low/med) LOW Date Received: cJ7/02/93 

% Moisture: not dec. 16 Date Rnalyzed: 07/06/93 

GC Column: DR-624 IO: Cl.530 ‘(mm) Dilution Factor: 1.0 , 

Soil Extract Volume: (UL) Soil Flliquot Volumti: ( LIL 1 

CONCENTRRTION UNITS: 
Number- TICS found: __ 1 tug/L or ug/tCg) UG/YIG 

I I I I I I 
I CRS NUMBER I COMPOUND NFlME . I RT I EST. CONC, I G! j 
1===========-====1==============3=================1==~=====[ =====zE======I=====, 

I 1. I Unknown I 26. 01 I 6 IJ I 
: I I I I I I 

. 

FORM I VOR-TIC 2&M&50 



1R EW SFIMFLE NO. 
~oLafILE ORGRNICS RNRLYSXS DRTQ SHEET 

* I I 
I OS-ss- 105 I 

Lab Name: CEIPIIC CORP Contract: Et2KER I I 
---X 

Lab Code: CEIMIC Case No.: 19043 SQS No. : SDS No. : BMW-5 

Matrix: (soil/water) SOIL Lab Sample ID: 930413-09 

Sample wt/vol: 5. MI (q/EL) G Lab File ‘ID: H166Z 

Level: (low/med) LOW Date Received: 07/w/93 

'/. Moisture: not dec. 4 Date analyzed: CJ7/W/93 

GC Column: DE624 ID: 0.520 (mm) Dilution Factor: 1 - (3 

Soil Ewtract Volume: * (UL) Soil Rliquot Volume: (UL) 

CGNCENTRRTION UNITS: 

CRS NO. CC!MPOLIND (uq/L or uq/Kg) lJG/KG 0 

I 
I 
I 
I 

‘I 
I 
I 
I 
I 
I 

1: 
I 
I 

74-87- 3---------Chloromethane 

74-83-9---------Eromomethane 

75-Ol-4---------Vinyl Chloride 
iS-r:,tj-- a---------ChloroethJne 
75+q-z--------- Methylene Chloride 
67-64-l ---------acetone I 
75-15-a--------- Carbon Disulfide I 
7 s-35-4--------- 1, l-Dichloroethene I 
75-34-3----k---- 1, l-Dichloroethane I 
54(J-59-&-=------1,~ -Dichloroethene (total)-I‘ 
67-66-Z---------Chloroform 
1 [j7-(j&-s-------- 1,2-Di,chloroethane 
78-93-3---------~-0utanone 

:. ! 
. =- 1. 

I 

I 

I 

I 
I 

I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

I 
/ I 

71-55-5---:--:-r 1, 1, 1-Trirhlproe$hane . I._ 
56-z3-d ------<--card&n. fet-+ach 1 opidq I 
75+7-4- --------Bromodichloromethane 1 
78-a7-5---------l, Z-Dichloroprapane I 
10061-al-S------cis-l,Z-Dichloropropene I 
79-o l-6 ---------Trichloroethene I 
124-48-l --------Dibromochloromethane I 
79-0(3-5---------l, l,Z-Trichloroethane I 
fl-4S-~---------Eenzene I 
1 t:r()r5 1 -c’,Z-6- -----trans-1,3-Dichloropropene I 
iS-~S-~---------Eromoform I 
1 cj 9 - 1 rj - 1 --------4-Methyl-Z-Pentanone I 
591- 78-6--------~-Hexanone I 

1z7-la-4 --------Tetrachloroethene I 
iq-34-=---------1* 1 ?Z, Z-Tetrachloroethane I 
10a-a9-3--------Toluene I 
1 08 -9 (:, -7 -----r--Chlorobenzene I 
1 (:I c:r - 4 1 - 4 --------Ecnylbenkene I 
lr:,,:r-4~--5------_-sr;yr’ene I 

1 3T<)-z(j-7-------Xy 1 ene ttotal) I 
1 

. - . 
.-I. .‘-.:~.--_l-lo--llu.-.- : J’ .__- -. 

10 IU I 
: 10 tu I ’ 

10 IU I 
10 IU I 
10 IU I 
10 IU I 
10 iu I 
lr3 IU I 
10 IU 
10 IU 
10 -1 2 7 

10 I 

.m. 11. 

I 
10 I I 
1 5) I 1 

10 I I 
1 Zr I ’ . I 

* 10 I-.‘- I 

10 I I 
10 I I 

1 I I ‘-1 - 
c 

FORM I ‘Jon 

I : I 
10 IU’ I 
l&ILl ,I 

1 0 I Ll I 
10 IU I 
10 IIJ I 
10 IU I 
10 IU I . 

10 IlJ I 
10 IU - I .. 

10 IU I 

10 IU I 

10 IU I 

10 IU I 

. 



1E 
VOLRTILE GRGFINICS QNQLYSIS DFlTR SHEET 

TENTRTIVELY IDENTIFIED COMF’OUNDS 

._ .Lab t’i:aEe: CEIMlC CORP Cont r-act : BQKER 

Lab Code: CEIMIC Case No. : 1904,3 SaS No. : SDG No. : BMW-3 

Matrix: !soil/water) SOIL Lab Samplz ID: q :lJ;+ 184:bq 

Sample wt/vol: 5-W (g/mL) G Lab File ID: H166Z 

Level: (low/rued) LOU Date Received: 0?/02/93 

% Moisture: not dec. 4 Date Flnalyzed: 07/w/93 

GC Column: DF624 ID: 0. 530 (mm) Dilution Factor: 1 . CJ 

Soil Extract Volume: - (UL) Soil Rliquot Volume: (UL) . 

CONCENTERTION UNITS: 
Number TICS found: 2 (ug/L or ug/Kg) UG/KG 

.- 

. I I I I I I 
I CRS NUMBER 
I============ =z=z I 

COMPOUND NRME I RT I EST. CONC. I C’ I 
I============================l===l==j=============l====~l 

I I I I I I 



1R Em SAMPLE NO. 

UOLGTILE ORGFlNICS RNFlLYSIS DaTFI SHEET * 
. 

I I 
I CC-SS- 1 WRE I 

+ab Name: CEIMIC COW’ Contract: PF\Y,ER I I 

Lab Code: CEIMIC Case No. : 19042 SGS No. : SDG No. : BMW-a 
_ - 

Matrix: (soil/waterj SOIL Lab Sample ID: 3 304 18-09 RE 

Sample wt/vol: 5.QQ (g/mL) G Lab File ID: H1680 

Level: (low/med) LOW Date Received: Of/02193 

:‘. Moisture: not dec. 4 Date Rnalyred: 07/06/93 

GC Column: DP-624 ID: 0. 530 (mm) Dilution Factor: 1 . Q 

Soil Extract Volume: f (UL) Soil Aliquot Volume: (UL) 

CONCENTHRTION UNITS:. 
CF\S NO.. COMF’OUND lug/L or ug/Kg) UG/KG 0 

I 
l 74-B7-3---------Chloromethane 

I 74-83- 9--------- Eromomethane 
1 75-[:jl-b---------Vinyl Chloride 
1 iS-ilU-3---------Ch 1 oro et han e 

I 75-09-z ---------Methylene Chloride 
I 67-64-l ---------acetone 

I 75-15-C) ---------Carbon Disulfide 
I 75-35-4---------l, 1-Dichloroethene 
I 75-24-3---------l,l-Dichloroethane 

I 10 IJ 
I 10 II 
I 15 I 
I 10 II 
I 10 IJ 
I -- 10 IJ 

I 54+59-+-------I, c “-Dichloroethene (total) I .13 IJ 

x I 67-66-3---------Chloroform -1 13 II 
I 10i-06+--------l, 2-Dichloroethane I 11 IIJ 
, 78-93-z---- -----Z-Futanone I 13 I 

_.- -+ _+. I 71-53-6 -.- ~ --:.y-:-::l, &, l.-JrichIaraethane _ _ J .-: ..-~‘.~..‘. I 
-1 

-- 
56-35+--------- Carbon Tetrachloride I 

I 75-z7-4 ---------Eromodichloromethane I 

l 78-87-5---------l, E-Dichloropropane I 
l 10061~01-5------cis-l,Z-Dichloropropene I 
I 79-01-6 ---------Trichloroethene I 
I 124-46-l -------1Dibromochloromethane I 
1 79-<1(3-5--------- 1, 1, & ‘-frichloroethane I 
1 71-43-~---------Fen=ene 

I ‘1 I 
l 10(:)61-~1~-6------tr-ans-l, 3-Dichloropropene I 11 I 
1 7S-~5-~-------,--Pt-omaform I 1 I 
I 109-10-l --------4-Methyl-Z-Pentanone I 1) I 
I 54 l-76-6 --------z-Hexanone ,I 1J I I 
, 1~-/--13-4-------- Tetrachloroethene ,I 1’1 I I 

I 73-34-5---------l, 1: Z? ~~Tetrachlor-oethane I I 

1 1i:~d-99-~--------Toluene I 4 

1) Ii ‘I 

11 I ,I 

I 1 aa-90-7 --------Chlorobenzene I 1, I I I 

I 1 Or>:4 1 -4 --------Ethylbenzene I 1) .I I 
1 1 l:Jr:J-4~-5--------5t yren e I . .1 I’ : . 

1 
I 

I 1 330-~(:)-7-------Xylene (total) I -1) I I 
I I I I ’ I 

FOkM I VOR 



1E EM SAMPLE tie. 
VOLFITILE clR[SaNLCS RNRLYSIS DqSa SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS I I 
I 05 -ss- 1CG:F.E I 

Lab Name: CEIMIC CORC Contract: BAKER I I 

Lab Code: CEIMIC Case No.: 19042 SRS No. : SDG No.: BMW-3 

Matrix: (soil/wstek) SOIL Lab Sample ID: 930419-09RE 

Sample wt/vol: 5.00 (q/mL) G Lab File ID: HI680 

Level: (Iow/med) LOW Date Received: 07/w/93 

% Moisture: not dec. 4 Date Flnalyred: cs7/06/93 

GC Co1 umn: DB-624 ID: 0. 530 (lam) Dilution Factor: 1 - 0 

Soil Extract Volume: ’ _ (uL) Soil Rliquot. Volume: (UL) 

Number- TICS found: cI C) 

CONCENTRRTION UNITS: 

(uq/L or q/K!) UG/KG 

I I I I 
CFIS NUMBER 

I I 
I I COMPOUND NRME I RT ‘I . ‘- EST. CONC. I Q 1 
I---------------I============================l========l==------=====l=====l 

I ‘I . . . .-I I ‘. I I 

.-’ 

. . . 
.- 

. 

. . 

FbRM I UCA-TIC 



1R EPFI SFlPlPLE Iho. 
vOLQTILE ORWNICS RNaLYSIS DQTA SHEET 

* 
I I 
I OS-s+ : <I; I 

Lab Name: CEIMIC CORP Cont t-act : BWER I I 
.-.‘\ 

Lab Code: CEIMIC Case No. : 19042 SRS No. : SDG No. : PMU-8 

Matrix: (soil/water) SOIL Lab Sample ID: 93(:J418-1cJ 

. 

I I 

I 74-Qi-3---------Chloromethane I 
I 74-83-?-----:---Sromomethane I 

I 75-(:)I-4---------Vinyl Chloride I 
I 75-C)(I)-2---------Chloroethane- I 
I 75-09-Z---------Methylene Chloride I 

I 67-64-1- --------ketone I 

I 75-15-o- --------Carbon Disulfide I 
I 75-X-4---------l,l-Dichloroethene I 

I 75-34-d Y---------l,l-Dichloroethane I 

I 5gJ-5q-(5--------1,~ -Dichl&roethene (total) I 
I 6T-6673--------Chloroform 

* 
---I 

I 107-06 -Z--------l,Z-Dichloroethane I 
1 78-93-3-----~---~-Pu~anone I 
1 71+5+------w-- & _. ;‘-I: :. _ - -.- 

-_ _ .--:z 2: 
1; l., l-Trichlorpethanc 

I 56-22-5 i--Z:l-i:i,--,-bon- T&y&+-i orid; - I 

I 75-u-4 ---------Promodichloromethane I- . 
I 79-87-5---------l,Z-Dichloropropane I 

I 10C~~1-01-5------cis-l,2-Dichloropropene I 

I 79-01-6---------Trichloroethene I 

I 124-48-l-- ------Ditromochloromethane I 
I 79-Or:,-5---------l,l,Z-Trichloroethane I 
1 71-43-~---------Ben=ene I 

1 1 (:JC:Jb 1 -OS-& ------tr-ans-1,3-Dichloropropene I 
1 75-~5-~---------p~.omoforn I 
I 108-11:)-l--------4-Methyl-z-r'entanone I 
I 591 -iB-6 --------zijjexanone I 

I lZi-18-4 --------Tetrachlo~oethene I 
I 79-34-5---------l, 1,2,2-Tetrachloroethane I 
1 1(:JS-3a-:-----i--Tol IAene I 
I 1t:18-9i)-i--------Chlorobenene I 

I 11:1(:1-41-4--------Erhylben=enene I 
1 1c)(;)-+~-5--------S~yre~p I 

I1 330-20-T-------Xylene (total) I 
I 1 

Sample wt/vol: 5.cm (g/nL) G Lab File ID: G4ir15 

Level: (low/med) LOU Date Received: 07ioz/93 

% Moisture: not dec. 4 Date Analyzed:. 07/10/93 

GC Co1 umn : SF'-1000 ID: 2:. 99 (mm 1 Dilution Factor: 1 . 9 

* 
Soil Extract Volume: (UL) Soil Rliquot Volume: (uL) 

CONCEtiTRRTION UNITS: 

CRS NO. COPWOUND (ug/L or q/Kg) UG/KG 0 

I I 
IU I 
IU I 
IU I 

IU I 

I 

1: I 9 

IU I 

IU I 

IU 1 .._- 

IIJ I 

IU I 

IU I 

IU I 
.-I lJ.1: --., c . 2-1 

IU I 

.I u I 

IU I 

ILJ I 

IU I 

lU I 

IU I 
IU I 

IU I 

IU I 

IU I 

IU I 

IU I 

IU I 

IU I 

-’ u I 

IIJ ,I - 

IU+ 1 

IU 1 
I I 

FORM I ‘.‘OEl 



1E EFR SQMPLE NO. 
uOLRTILE GRGnNICS BNflLYSIS DRTCl SHEET . 

TENTkTIVELY IDENTIFIED COMWUNDS I I 
I CJS-SS- 1 r:JJ 4 

Lab Name: CEIPIIC CORP Contract: Bnr,ER I I 

-ab Code: CEIMIC Case No. : 19042 SRS No. : SDG No. : BMW-8 

Matrix: (soil/water-) SOIL Lab Sample ID: 9X1418-1Cl 

Sample wt/vol: 5. cl(:) (g/mL) G Lab File ID: 64615 

Level: (low/med) LOW Date Received: Of/OE/93 

% Moisture: not dec. 4 Date Flnalyred: 07/10/93 

GC Column: SF'-1000 _ ID: 2:. cm (ma) Dilution Factor: 1 . 0 

Soil Extract Volume: -(uL) Soil nliquot Voiume: (UL) 

Number TICS found: 
CONCENTRRTION UNITS: 
(ug/L or ug/Kg) LlG/KG 

I I I . I I I 
I CRS NUMBER I COMPOUND NFlME I RT I EST. CONC. I G! I 
,==------========)=========================~======l========l=====~~==~===,-----, 
I I I I I I 

.  .  

_ ; . - . . .  2 

:  

FQRM I VOR-TIC 

. 



.__. - .L.. ._. - . ..^ -- 

la Em %?MPLE HO. 
VOLATILE ORGANICS RNt3LYSIS DilTFl SHEET 

I I 
I cc-ss- 1 Cl4 I 

Lab Name: CEIMIC CORP Contract: BAKER I I 

Ldb Code: CEfmIC Case No. : 19042’ SE No. : SDG No. : BMW-8 

Matrix: (soil/water) SOIL . Lab Sample ID: 93Q418-11 

Sample wt/vol: 5.m (g/mL) G Lab File ID: H1665 

Level: -(low/medl LOW Date Received: 07/m/93 : 

‘/. Moisture: not dec. 3 Date Flnalyzed: 07/w/93: 

GC Column: DF624 ID: 0. 530 (ma) Dilution Factor: 1 . CJ 

Soil Extract Volume: - (UL) Soil FI1 iquot Volume: (UL) 

CONCENTWITION UNITS: 
CRS NO. COtW!3UND tug/L or ug/Kg) UG/KG 0 

. 

I 
I 74-97-3---------Chloromethane 

74-b3-9-------,--Promomethane I 
75-01-4---------Vinyl Chloride I 
75-0Ij-S---------Ch 1 ord et ban e I 
75-(39-S -------- - Methylene Chloride I 
b7-64-l ---------Qcetone I 
75-15-O ---------Carbon Disulfide I 
75-35-4--------- l,l-Dichloroethene I 
75-34-3--------a 1,1-Dichloroethane I 
540-59-o--------1 ,2-Dichloroethene Itotal) I 
6i-66-3---------Chloroform -1 
107~OE-Z--------l,Z-Dichloroethane I 
78-q3-3---------~-Butanone I 

.71-55-6T-~--1~-1,~,.~.~-~~~ic~l~~~e.~~ane -. . t-1 
-56-Z-55 i-i-L----Carbon Tetrachloride I 

7%z7-4 ---------Bromodichlorocethane 1 
78-87-5---------1,2-Dichloropropane I 
10061~01-5------cis-1,3-Dichloropropene I 
79-01-6 ---------Trichloroethene I 
124-48-l --------Dibromoehloromethane 1 
79-00-5---------l. 1,2-Trichloroethane I 
71-43-%---------Fenzene .._ 

i 
1~~061-O~-6------trans-l,3-Dichloropropene I 
75+5-3-e ---- --*Fromoform I 
108-lO-I--------4-Methyl-2-Pentanone I 
531-76-6 --------z-Hexanone I 
327-18-4---m---- Tetrachloroethene I 
79-34-5---------l 1 5 ‘-Tetrachloroethane 
log-as-~--------Tbll~~~ 

I 
-1 

108-9(:)-i --------Chlorobenzene I -’ 
100-41-4-------Ethylbenzene I 
1 Cr(j-4~-5-----.---St yt-en e I 
1 33<)-3:,-7 -e---- - Xylene (total) I 

I 
10 IU 
10 IIJ 
10 IIJ 
10 IU 
10 IU 
10 IU 
10 IIJ 
10 IU 
10 IU 
tcJ ILl 
10 IU 
10 IU 
10 ILl 

-‘IQ -lU- 
10 IU 
10 IU 
10 IU 
10 IU 
10 IU 
10 IU 
10 IU 
10 IU 
10 IU 
10 -.IU 
10 . . I Ll 
10 IU 
1 I:, 1 u 
l<J IU 
10 I u 
1 0 .I‘lJ 
10’ 1-u 
10 IIJ 
10 IU 

. ”  

I 
I 
I 
I 
I 
I 
I 
I 
I 

. _ I . 
I .h . . 
I 
I 
I 
, .’ - -.’ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



1E EPQ SRMPLE NO- 
UOLRTILE ORGfiNICS RNRLYSIS DRTR SHEET 

TENTQTIVELY IDENTIFIED COMPOUNDS I I 
I OS-ss-104 I 

Lab Name: CEIMIC CORP Contract: BfiKER I _.. I 

Lab Code: CEIMIC Case No. : 19042 

matrix: (soil/water) SOIL 

Sample wt/vol: 5.Oa (g/aL) G 

Level: (low/med) LOW 

% Moisture: not dec. 7 -) 

GC Column: DP624 ID: 0. 530 (mm) 

Soil Extract Volume: (UL) 

Number TICS found: -2 

SE No. : SDG No.: BMW-3 

Lab Sample ID: 930428-i 1 

Lab File ID: H1665 

Date Received: oi/cl2/93 

Date analyzed: 07/0e/93 

Dilution Factor: 1 * 0 

Soil Rliquot Volume: (UL) 

CONCENTRnTION UNITS: 
(ugiL or ugiKQ) UG/KG 

I I I I 1. I’ 
I CRS NUMBER I COMF'OIJND N&E I RT I EST. CONC. I 0 I 
,--------=-------I============================ I========I=============l===I 
I I. I I I I' 

. . 
i 

29 
FORM I 'jOA-TIC 3 / 9 LI 

ooOb58 



. 

TOTAL ORGANIC CARBON (TOC) 

Method 415,1/9060 

Client: Baker Environmental 

Project No.: 930418 

Date Received:.7/03/93 

Concentration in: mg/kg' 

Client ID 

05-SS-101 

% 
Sample Total Date Date 

Laboratory ID Concentration* solids Sampled Analyzed 

930418-08 11,000 97.6 6/3 O/93 7/09/93 

05-ss-102 930418-09 34,900 95.9 6/30/93 7/12/93 

05-ss-103 930418-10 11,800 96.3 6/3 O/93 ?/12/93 

-05-ss-104 930418-11 9,520 97.0 6/3 O/93 7/12/93 < 

_ 
: A.. ;, .:.. -- i,--. ~_ =_ - ... :. .~ -:. .~ - :. _ -- ___ .,. -. _. I - 

+ Method Reporting Limit = 30.0 mg/kg 

* Sample concentration is reported on a dry weight basis 



CEIMIC 
CORPORATION 

“Analytical Chemisrry for Envirpnmmtal Management” 

TOTAL ORGANIC CARBON (TOC) 

Hethod 415.1/9060 

Client: Baker Environmental 

Project No.: 930304 

Date Received: 5/15/93 

Concentration in: mg/L+ 
. 

Client ID 

OSFB-101 

Sample Date Date 
Laboratory ID Concentration Sampled Analyzed 

930304-02 ND s/14/93 s/28/93 

16SS-ER 930304-08 ND s/14/93 s/28/93 

ND = Not detected 

+ Method Reporting Limit = 1.0 mg/L 

Repofted by: Approved by: *, 

10 D~WKMUSS Drive. Narragwrt,R.I.02882 l (401) 782-8900 l FA~(401)78?-8905 
0 0 6487 



TOT& METFlLS 
1 

SFIMPLE ID 
INORIXNIC RNRLYSIS DQTR SHEET 

I I 
I T%GW-1Bl I 

Lab Name: 'CEIMIC CORF'ORFITION Contract: PMER I I 

Lab. Code: CEIMIC Case No. : CTO-42 SFlS No. : SDG No. : T85GWER 

Matrix (soil/water): WFlTER Lab Sample ID: 93831214-83 S 

Level (low/med): LOW Date Received: 85/15/93 

'/- Solids: 8.8 

Concentration Units tug/L or mg/Kg dry weight): UG/L 

I I I I I I I 
ICAS No. I Flnalyte IConcentrationlCI C! IM I 
I I I I-1 I I 
17448-78-Z ICalcium I 669lc71L7 I I IPI 
I7439-92-l I Lead I 2.8 IPI N IF I-j1. 
17439-95-4 IMagnesiuml 1748La I I IP I 
I I - I 1-J I -I 

-dolor- Before: COLORLESS Clarity Before: CLOUDY Texture : 

Color After: COLORLESS Clarity Flfter: CLERR Rrt i fact s : 

Comments: 

FORM I - IN 



TOTRL METRLS 
1 

SRMF’LE ID 
INORGFlNIC FINFILYSIS D~~TGI SHEET 

I I 
I TBSGW-ld? I 

Lab Name: CEIMIC CORPORATION Contract: FFIKER I I 

Lab Code: CEIMIC Case No. : CTO-42 SW No. : SDG No. : T8SGWER 

Matrix (soil/water): WFlTER Lab Sample ID: 938X14-84 S 

Level (low/med): LOW Date Received: @“J/15/93 

‘/- Solids: 

Concentration Units tug/L or mg/Kg dry weight): UG/L 

I I I I I I I 
I CAS No. I Rnalyte IConcentrationlCl L! IM I 
I I I . : 

I-’ I -I 
17448-70-Z I Calci urn I 34bcM I I IP I 
17439-92-f ILead I S.b I I N IF IT> 
17439-95-4 IMagnesium I 1491218 I I IP I 
I I I I-’ I -I 

Color Before: COLORLESS Clarity Before: CLOUDY Texture : 

Color Rfter: COLORLESS Clarity FLfter: CLEFlR Flrt if act s : 

Comments: 

FORM I - IN 



TOTAL METRLS 
1 

SAMPLE ID 
INORGFlNIC FlNRLYSIS DFlTFl SHEET 

I I 
I T05GW-103 I 

Lab Name: CEIMIC CORPORGTION Contract: PFIZER I I 

Lab Code: CEIMIC Case No. : CTO-42 SIX No. : SDG No. : Tlb5GUER 

Matrix (soil/water): WRTER 

Level (low/med): LOW 

Lab Sample ID: 930304-05 S 

Date Received: S5/15/93 

5 Solids: 8.0 

Concentration Units (ug/L OP mg/Kg dry weight): UG/L 

I 1 I I I I I 
ICFlS No. I Rnalyte IConcentrationlCI G! IM I 
I I I . . I-1 I -I 
17448-71c7-E ICalcium I 568wa I I IP I 
17439-92-l I Lead I 214 I I SN IF 15,s 
17439-95-4 IMagnesiuml 7288 I I IF’ I 
I 1 I I-1 I -I 

color Before: COLORLESS Clarity Before: CLOUDY Texture: 

.,olor ,Flfter: COLORLESS Clarity Rfter-: CLERR Flrt i fart s : 

Comments: 

FORM I - IN 

. 



TOTRL METFlLS 
1 

SAMPLE ID 
INORGRNIC RNFlLYSIS DFlTFI SHEET 

I I 
I l-0SGW-104 I 

Lab Name: CEIMIC CORPORRTION Contr-act: FRKER 1 I 

Lab Code: CEIMIC Case No.: CTO-4% SFlS No. : SDG No. : T05GWER 

Matrix (soil/water): WRTER Lab Sample ID: 930304-06 S 

Level (low/med): LOW Date Received: 05/15/93 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight>: UG/L 

I I I I I I I 
ICFIS No. I Rnalyte IConcentrationlCI G! IM I . . . 
I I I I-1 I-1 
17440-78-2 I Calcium I 55700 I I IF’ I 
17439-92-l ILead 1 Ct.0 I I N IF i-5: 
17439-95-4 IMagnesiuml 7920 I I IF I 
I I I I-1 I -I 

dolor Before: COLORLESS Clarity Befor-e: CLOUDY Texture: 

Color Qfter-: COLORLESS Clarity Qfter: CLEQR Rrt if act 5 : 

Comments: 

FORM I - IN 

I 157 

‘wFm;69 



TOTr2L METFILS 

5FI 
SRMF’LE ID 

SPIKE SRMPLE RECOVERY 
I I 
I T85GW-1@4S I 

Lab Name: CEIMIC CORPORRTION Contract: ERKER I I 

Lab Code: CEIMIC Case No. : CTO-42 SOS No. : SDG No. : TBSGWER 

Matrix (soil/water): WRTER Level (low/med) : LOW 

% Solids for- Sample: 8.8 

Concentration Units tug/L or mg/kg dry weight): UG/L 

I I I I I I II I 
I I Contr-0 1 I I I I II I 
I I Limit I Spiked Sample I Sample I Spike I II I 
I nnalyte I %R I Result (SSR) Cl Result I6R) Cl Rdded (SO) I %R IQIM I 
I I I -’ -I 
I Calcium I I I I I I 
I Lead I 75-1251 iz8.Qma8I I f5.85881 I 2:8. 
IMagnesium I I I I I I 
I I I I-1 ‘-1 

q tnents: 

FORM V (Fart 1) - IN 



TOT& METRLS 

6 
SAMPLE ID 

DUPLICRTES 
I I 
I TQ5GW-184D I 

Lab Name: CEIMIC CORCOR~TION Contract: BFlKER I I 

Lab Code: CEIMIC Case No.: CTO-42 SRS No. : SDG No. : T85GWER 

Matrix (soil/water): WFlTER Level (low/med): LOW 

% Solids -for Sample: 0.8 % Solids for Duplicate: 8.8 

Concentration Units (uq/L or mg/kg dry weight): UG/L 

I I I I I I I I II I I 
I I Control I I I I I I 
I Rnalyte I Limit I I Sample (S) Cl I Duplicate (D) Cl I RF’D 
I I I I -I 1 I I 
I Calcium I I I 56656. cJlr78lal I I . 551.22. IL7mi3 ‘I-I I 2.7 
I Lead I 3. Qll I h.85881 I I 6.4888 I II 13.1 
IMagnesium I 5m7121.411 I 7915.4E7881 I I 7583. SD2121 III .s 4 

I I I I I-I I l-1 I 

II I 
IBIM I 
II I -- 

’ I 
v IF I 
I IP I 
II I -- 

469 

FORM WI - IN- 
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TOTFlL METALS 
1 

SRMF’LE ID 
INORGFlNIC RNRLYSIS DFlTR SHEET 

I I 
I T05GW-105 I 

Lab Name: CEIMIC CORF’ORRTION Contract : FAKER 1 I 

Lab Code: CEIMIC Case No.: CTO-42 SW No. : SDG No. : T05GWER 

Matrix (soil/water): WRTER Lab Sample ID: 930304-07 S 

Level (low/med): LOW Date Received: 05/15/93 

% Solids: 0.0 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

I I I I I I I 
ICFlS No. 
I 

I Rnalyte IConcentr~at~onlCI O IM I 
I I I-’ I I 

I7440-71c7-2 I Calci urn I 31300 I I IFI 
17439-92-l I Lead I 9.8 I I N IF IT; 
17439-95-4 IMagnesiuml 1461218 I I IP I 
I I I I-1 I -I 

Color Before: COLORLESS Clarity Before: CLOUDY Text ut*e : 

Color after: COLORLESS Clarity Flfter: CLERR Flrtifacts: 

Comments: 

FORM I - IN 



TOTRL METFlLS 
1 

SRMPLE ID 
INORGRNIC FlNRLYSIS DQTFI SHEET 

I I 
I TBSGW-ER I 

Lab Name: CEIMIC CORCORRTION Contract: PFIY.ER I I 

Lab Code: CEIMIC Case No. : CTO-43 SFlS No. : SDG No. : T85GWER 

Mat?-ix (soillwater): WFlTER Lab Sample ID: 93X84-81 s 

Level (low/med): LOW Date Received: W/15/93 

% Solids: 8.8 

Concentration Units (ug/L or mg/Kg dry weight): UG/L 

I I I I I I I 
ICAS No. I Rnalyte IConcentrationlCI 0. IPl I 
I I I I I 

7.8. 7 1% 
I I 

1744@-78-‘2 ICalcium I IFIG 1 
I 7439-92-l I Lead I 1.8 IUI N IF I ‘-f’\ L! ‘.T- 
17439-95-4 IMagnesiuml 16.8 IUI IP I 
I I I I-1 -I I - 

Co 1 or- Before : COLORLESS Clarity Before: CLEAR Text ur*e : 

Color- Rfter: COLORLESS Clarity After: CLEFlR Rrtifacts: 

Comments: 

FORM I - IN 



TOTFlL METRLS 
1 

SRMF’LE ID 
INORGFlNIC QNRLYSIS DQTA SHEET 

I I 
I T03=B-101 I 

Lab Name: CEIMIC CORPORfiTION Contract: BFlKER I I 

Lab Code: CEIMIC Case No.: CTO-42 SFlS No. : SDG No. : TQ15GWER 

Matrix (soil/water): WFlTER Lab Sample ID: 938384-82 S 

Level (low/med) : LOW Date Received: 05/15/93 

% Solids: lL7.8 

Concentration Units (ug/L or mq/Kg dry weight): UG/L 

I I I I I I I 
ICFlS No. I Rnalyte IConcentrationlCI Q IPl I . : 
I I I l-l_ I -I 
17448-70-Z ICalcium I 96.4 rm- I C I [? i 
17439-92-l I Lead I 2.5 IPI N IF IS3 
17439-95-4 IMagnesium 24.4 IFI IF I 
I I I 1-l I I - 

-0 1 or’ Fef or-e : COLORLESS Clarity Before: CLEAR Textur*e: 

Color-- Flfter: COLORLESS Clarity Rfter: CLERR Flrtifacts: 

Comments: 

FORM I - IN 

1 

. 4%mr&5 



DISSOLVED LERD 

k SQMPLE ID 
INORGFlNIC RNRLYSIS DRTFI SHEET 

I I 
I D05GW-101 I 

Lab Name: CEIMIC CORPORRTION Contract : BQKER I I 

Lab Code: CEIMIC Case No. : CTO-42 SFlS No. : SDG No. : DBSGWER 

Matrix (soil/water): WRTER Lab Sample ID: 931304-03 S 

Level (low/med) : LOW Date Received: 05/15/93 

% Solids: 0.0 

Concentration Units (ug/L or* mg/Kg dr-y weight): UG/L 

I t t I t t t 
ICRS No. I Flnalyte IConcentr~ationlCl Q IPl I 
t t t . _ I-1 I I 
17439-92-l ILead I 3.8 IUI N IFI 
t I I I-1 t -1 

Color Before; COLORLESS Clarity Before: CLEAR Text ur-e : 

Color Rfter: COLORLESS Clar-ity Flfter-: CLERR Rr-t i fact 5 : 

Comments: 

FORM I - IN 

‘C 520 

0001~75 
ILM83.0 



DISSOLVED LEGD 
1 

SFlMPLE ID 
INORGflNIC QNRLYSIS DFlTR SHEET 

I I 
I D0SGW-102 I 

Lab Name: CEIMIC CORPORRTION Contract: BRKER I I 

Lab Code: CEIMIC Case No. : CTO-42 SRS No. : SDG No. : D05GWER 

Matrix (soil/water): WFlTER Lab Sample ID: 931304-04 S 

Level (low/med): LOW Date Received: 05/15/33 

% Solids: 0.0 

Concentratiun Units (ug/L OY mg/Kg dr-y weight): LJG/L 

I I I I I I I 
ICQS No. I Flnalyte IConcentrationlCI G! IM I 
I I I . I-1 I -I 
17439-92-l ILead I 3. 0 IUI N IF I 

I I I I-1 I I - 

CO 1 or Fef ol-e : COLORLESS Clar-ity Before: CLERR Texture: 

,- .-color After: COLORLESS CIarTity Rfter: CLEQR Rrt i facts: 

Lomments: 

FORM I - IN 



DISSOLVED LEFlD 

1 

SQMPLE ID 
INORGnNIC RNF\LYSIS DFITFI SHEET 

I I 

I DBSGW-103 I 

Lab Name: CEIMIC CORPORRTION Contract: FRKER I I 

Lab Code: CEIMIC Case No. : CTO-42 SRS No. : SDG No. : DQI5GWER 

Matrix (soil/water) : WFlTER Lab Sample ID: 931304-05 S 

Level (low/med): LOW Date Received: 05/15/93 

% Solids: 0.0 

Concentration Units lug/L or mg/y\g dr-y weight): UG/L 

I 1 I I I I I 

ICFlS No. I Rnalyte IConcentrationlCl G! IM I 
I I I I I 
17439-92-l I Lead I ‘4.1 l-l N 

Color* Fefor-e: COLORLESS Clarity Before: CLEFIR Texture: 

Color Rfter: COLORLESS Clarity FLfter: CLERR Flrt i fact s : 

:oaments: 

FORM I - IN - 



DISSOLVED LEFlD 
1 

INORGRNIC FlNRLYSIS DFlTR SHEET 
SQMPLE ID 

I I 
I DOSGW-104 I 

Lab Name: CEIMIC CORPORRTION Contract: FFlKER I I 

Lab Code: CEIMIC Case No.: CTO-42 SRS No. : SDG No. : D85GWER 

Matrix (soil/water): WFlTER Lab Sample ID: 931384-84 S 

Level (low/med): LOW Date Received: Q5/15/93 

% Solids: la. 8 

Concentration Units tug/L or mg/Kg dry weight): UG/L 

I I I I I I I 
ICRS No. I Rnalyte IConcentrationlCl I;! IM I 
I I I . I-’ I -I 
I 7439-92-l I Lead I 3.0 IUI N IF I 
I I I I-1 I I - 

_ Color Before: COLORLESS Clarity Before: CLEF\R Texture: 

color after: COLORLESS Clarity FLfter: CLEFlR Rrtifacts: 

Comments: 

. 

523 
FORM I - IN 



DISSOLVED LEFlD 

5FI 
SRMPLE ID 

SPIKE SRMPLE RECOVERY 
I I 
I DB5GW-184s I 

Lab Naae: CEIMIC CORPORRTION Contract: FRKER I I 

Lab Code: CEIMIC Case No, : CTO-42 SRS No. : SDG No. : DQISGWER 

Matrix (soil/water): WRTER Level (low/med): LOW 

% Solids for Sample: 8.8 

Concentration Units (ug/L or my/kg dry weight): UG/L 

I I I I 
I I corltr-01 I I II I 
I l Limit I Spiked Sample l Sample 
I Rnalyte I %R I Result (SSR) Cl Result .I:SR) 
I I I -’ 
I Lead I 75-1251 26.95881 I 3.8881L7lUl 
I I I I-1 

Comments: 

r 530 

FORM U (Part 1) - IN . rL@HR~80 



DISSOLVED LEAD 

6 
SRMPLE ID 

DUF'LICRTES 
I I 
I D85GW-104D I 

Lab Name: CEIMIC CORF'ORRTION Contract: PFlKER I I 

Lab Code: CEIMIC Case No.: CTO-42 SRS No. : SDG No.: D05GWER 

Matrix (soil/water): WRTER Level (low/med) : LOW 

Ire Solids for Sample: 8.8 % Solids for Duplicate: 0.0 

Concentration Units (ug/L or‘ mg/kg dr*y weight): UG/L 

I I I I I I I I II I I 
I I Controlll I I I I II I I 
I Rnalyte I Limit I I Sample (S) CII Duplicate (D) 1211 RF'D IIQIM I 
I I I I -I 1 -I 1 II I I -- 
I Lead I I I 3. 8a1c78lull . . . Z.lc7881r71UI I II IF I 
I . I I I l-1 I 1-l I I l-l-1 

FORM VI - IN 



DISSOLVED LERD 
1 

SRMPLE ID 
INORGFINIC FlNRLYSIS DFlTFl SHEET 

I I 
I DBSGW-103 I 

Lab Name: CEIMIC CORPORRTION Contract: PQKER I I 

Lab Code: CEIMIC Case No.: CTO-42 SFlS No.: SDG No. : DKGWER 

Matrix (soil/water): WFlTER Lab Sample ID: 931384-07 S 

Level (low/med): LOW Date Received: 85/15/93 

% Solids: 0.0 

Concentration Units tug/L or mg/Kg dry weight): UG/L 

I I I I I I I 
ICRS No. I Rnalyte IConcentrati~onlCI R IM I 
I I I . . 

‘-1 I I 
17439-92-l ILead I 3.0 IUI N IF-I 
I I I I-1 I -I 

Color* Before: COLORLESS Clar-it y Pef ore : CLEFlR Text ur-e : 

'3olor Flfter: COLORLESS Clarity Flfter-: CLERR Flrtifacts: 

c3ommentr: 

FORM I - IN 



DISSOLVED LERD 
1 

SFIMPLE ID 
INORGQNIC FlNRLYSIS DFITR SHEET 

I I 
I D85GW-ER I 

Lab Name: CEIMIC CORPORRTION Contract: BAKER I I 

Lab Code: CEIMIC Case No.: CTO-42 SFlS No. : SDG No. : D85GWER 

Matrix (soil/water*): WFlTER Lab Sample ID: 931364~@l S 

Level (low/med): LOW Date Received: 415/15/93 

% Solids: 8.8 

Concentration Units tug/L or mg/Kg dr'y weight): UG/L 

I I I II I I 
ICQS No. I Flnalyte IConcentr*ationlCI G! IM I 
I I I . . I-1 I -I 
17439-92-l I Lead I 3. 8 IUI N IF I 
I I I I-1 I I - 

Colon Before: COLORLESS Clarity Before: CLERR Texture: 

Color- Rfter: COLORLESS Clarqity Flfter-: CLEAR Rrtifacts: 

< comments: 

FORM I - IN 



DISSOLVED LEFlD 
1 

SFlMPLE ID 
INORGFlNIC RNRLYSIS DATFl SHEET 

I I 
I D05FB-lrE1 l 

Lab Name: CEIMIC CORPORRTION Contr-act : BRKER I I 

Lab Code: CEIMIC Case No.: CTO-42 SRS No. : SDG No. : D05GWER 

Matrix (soil/water): WATER Lab Sample ID: 931304-02 S 

Level (low/med) : LOW Date Received: 415/15/93 

3: Solids: 0. ‘a 

Concent?*at ion Units tug/L or- mg/Kg dry weight): UG/L 

I I I I I I I 
ICRS No. I Rnalyte IConcent~~ationlCI Q IM I 
I I I . . '-1 I -I 
17439~9'2-1 ILead I 3.Q IUI N IF I 
I 1 1 I-1 I I - 

Color- Before: COLORLESS Clarity Before: CLEAR Texture: 

-0lor Rfter: COLORLESS Clarity Rfter: CLERR &*tifacts: 

Cbmment 5 : 

FORM I - IN - 



: I 
: r:lsl;w- 1 rj 1 I 

I::l:an t r aI: t : BAKEF I I 

SAS r40. : SDb Na. : OSGWER 

- Lab Sample ID: *~~(j~rj4-rj3 

Lab file ID: f 3 la:) 

Date Feceived: OS/ 1333 

Date Analyzed: 05/ 13/93 

Dilution factor: 1 . (:: 

Sc4i 1 Al iquot Vc01 ume: r’uL:l 

C:CltJCENTEAT I ON UN I TS : 
icq/L cmr LIg/~~:g:l ClG/L. B 

I 
. . 

I 74-3,--J------- --II:h1 or amet bane 
74- 33-‘=l---------Br,~,m,~lmethanE I 

75-(j I-4----- ----Vinyl lI:hl ti:lr ide , I 
75-(:)(:)-3-- -------lI:hl ,:,r,:tethane I I 
75-(:)9-2---------Methyl enp II:h 1 t-&r i de t I 
67-M- 1 ---------AI: et one I 

75- 1 5-r:)- --------lzarbun Di 5~1 f i de I 

75-35+--------- 1, !-DichlI,lrcletherle I I 
7534-3---- -----1, l-Dich!clrclethane I 1 
=&(j-yg-(j- ----I-- 1,2-Dichl,~,r,~~~thene It+tal >-: 
f57+.,5-3---------Ql 1 ,:,r t,, fa:ar IT , 

1(:)7-(:)C-2-----7-- 1,2-Dichlorc~ethane I I 
78- ‘32-3 -----II --‘z-E;utan,z,nc : 
71-55-b--------- 1, 1, l-Tri~~hll~lri~~ethane 
5&-~3-5--------- Carbon Tetrachl a-f ide I 

75-27-q ---------&t:am~:td i,:hl .:~rctmethane I I 
73-37- z---------l, 2-Di,_hl,~,r,=,prupane I 
1 !:I06 1 -rj 1 - z------c is-l, 3-Dichl,~,roprI,,pene I I 
734) 1-G- --------Tr in:/-)1 ,:,r,:,~thsne 
124-48- l--------Dibrclmlschl,rlr,,lmethane : 
7542(:)-5---------l, 1~ z-fr i a: h 1 ,:,r ,>e% bane I I 
71-~3-~---------~en;ene I 

1 rjr:, 6 1 - !:I ‘2 - 5------trans-1, z-Di,:hl I:lrq:Iprc~pene : 
fS-25-‘,’ ---------sr ,:,m,:, fo+ m 
1(~)3-1(:1-1--------4-M~th~l-~-~~nt~r,,~,ne 
5.31-73-~--------~‘tHeI,~ar,5,ne 
127-13-4 --------Tetrachlc~rc~ethene I 
79-34-5---------l, 1,:. Z-Tetrachl ,:,r,:aethane : 
1c:,3-33-2 --------T,:,l Ll+ne 
1 r~l~-*~(~~-~--------l~:~ll r.r ,:,ben: erle 
1 (1 (j - 4 : --I--------Ethylbenzene 8 

1tjrj-4:-5- -------Styr ene I I 
133i:1-'(:)-7-------}~yl~n~ (t,:,tal .) 

1 Cl 
1 0 
10 
10 

It-a- 
17 
10 
10 
10 
1 0 
10 
10 
10 
1 0 
10 
10 
10 
10 
10 
10 
10 
1 0 
1 (3 
1 0 
1 (2 
1 0 
1 0 
1 0 
1 0 
1 r:! 
1 0 
1 0 
10 



1C EFA SAnt=-LE: tm. 
VOLATILE OF’GANI1,7S ANALYSIS DAf4 SHEET 

TENTATIVELY IDENTIFIED COWOUNDS : : 

I I 1 . 
1 1 I : I : . . 
1 I 
1 CAS t4UtltiEE I COMF’WND NAME I F:T I EST. C:ONC. : L! : 
,----------------,_---------------------------,--------, ,,-----------,-----I ,----------------,----------------------------,-------- ,-------------,-----, 
: I I : I I 1 : 

. 

FC;RM I ‘“‘@A-T 1 I:: 

- 



1A 
VOLAT I LE oixm r cs ANALYS I s DATA SHEET 

EF’fi SAMPLE NO. 

SAS No. : SDG Nc. : CJSGl.JEi? 

Lab Sample ID: ‘33(:~3(:,4-r:b$ 

Lab File ID: F’S161 

Date Received: 05/15/‘33 

Date Analyzed: 05/ 13/‘33 

Dil ut icn Factor: 1 . 0 

Sci 1 Al i quctt Vrll ume: (I-IL:) 

C:ONC:ENTF:AT ION UN I l-S : 
Cug/L car ug / t::g :, LG/L IT! 

I I I . . 
: 74-37-3---------I31 arty #Itmet bane I I 
; 74-33-,~---~-----Erom,~,~,~t~,~r,~ I 

: 75-13 1 -q---------Vinyl C:h 1 ,:tr idp I 

; 75-0!:)-3---------C~hl I:arl:lethane I I 
; 75<:,3-2--------- Plethylene Chloride I I 
; 67-E4-1---------A,~etune t I 
: 7s-15- Cl---------Carbon Disul fide L 1 
: 75-35-4---------l, l-Dit:hl ,:,roethene I 

: 75-34-3-- -------I, l-Dichloroethane I 1 
1 54(:]-5.~-(:)-------- 1,2-Dithlcirlslethene (total 11~: 
: 67-&6-3---------Ch 1 rf,r ,:a f,:,r ,fi 1 

; 1(:)7-(:)~-3------- 1,2-Dichlorclethane 
; 78--33-z -----_ ---2-Futan,r,np I 

; 71-55-G--------- 1 y 1, 1-Tr ichlorcaethane I I 
: 56-L-r “3-c &---------Car ba:tn Tet y aa: h 1 or i de 1 
; 75-27-G--*- -----Er Iornckd i T, h 1 car came t han e I 

I is-37-5--------- l,~-Dichl,~~rl~lprl~lpane I 

: l(:)(:t61-Ol-5------cis-1, 3-Dichll~lrclprI=lpene 1 I 
: 7’34:J l-15-- -------Tr ichlorcaethens I I 
; 127-48-1 --------D i br t~~m~~~~~ h 1 ,:tircrmet bane I 
L 7.3~(j(j-5--------- 1, 1,2-Tr ichlc#rcIethant 
: 7 1-~3-~---------~~n= ene I 

; l(:)!:)E,l-(~~2-s------trans-l, 3-Ijichl,I,v,-,Ff.I,Pene : 

: 75- “5-Z ------- --Brc,m,~,f,~,rm 
: 1(:)3-;0-1-~------4-rleth!~l -Z-Fgn”,sn,:,np 
’ 531-7 3-~--------2-He~,:an,~,r,e 
; 12T-18-4- -------Tet r ac h 1 cir cet hene I I 
: 73-34- Z---------l, 1 ? 2, ~-Tetrachlt~~rl~lethane 
: 1 C!.S-i32- z--------T,:, 1 L\en e 
; 1 (‘,3-‘31:!-7--------iI:h 1 ,:tr o:ttlen: ens 
: lO(~-;l-~--------Ethylben=ene 1 

; 1 (:l(:r-~~-S-;------St~r ene I 

: 1 33!:l-“I:)-~-------Xyl en2 (1 t,:,t ~1 ,I 

1 C) 
1 0 
1 C) 
17 

lo N 
17 
1 C) 

‘:I 

67 
1 0 
1 0 
1 0 
1 13 
1 C) 
10 
1 1:) 
10 
10 
1 0 
1 0 
1 C) 
1 c’) 
1 0 
1 0 
1 C) 
1 I:) 

.- 1 (j 
1 C) 
1 i:l 

10 
1 r :l 
1 0 
1 0 

:U 

:U 

:u 

& 

: i/ 

:u 

IJX 
1 I 
:U 
:U 

1u 

:U 
:u 

:U 
: u 

:U 
:U 

:Ll 

:U 
: u 

:Ll 

:U 

:U 

:U 

:U 

:U 
:u 

:U 
! IJ 

: IJ 

:U 
: IJ 
I 



1E Ef’d SAM’LE NO. 
VOLAT I LE ORGAN I CS ArJAL’:S I S DATA SHEET 

TEt4TAT I’JELY I DENT IF I E3 COMF’OUNDS : : 
: 05&J- 10.2 : 

'hn t r ac t : PAKEF: I I - : 

34s No. : SD13 No. : OSGWEF: 

Lab Sample ID: y3(:)3(:14-(:r4 

Lab File ID: F-3161 

Date Fceceived: 05/ 15/m 

Date Analyzed: OS/ 13/‘33 

Dilution Factor: 1 . 0 

Scli 1 Al i quclt Yol urtle: iuLi 

C:OKENTF:AT I ON UN ITS : 
r: ug il. cl?- ug/Kg! UG/L 

I 
I I :. : 

1 I 
I I I 

: CAS NIJMBEF: I I COPlFOUt43 NAME I ET : EST. c:o NC . I [5! : 

‘----------------l------~--~~~====~~===~==~=~~,--------,------------- L-----I ,---------------- ,--------- ,--------,-------------,-----, 

I 
I I. iJ Cl r:) (:I(:, r:r : Un knclwn : 3O.CIl : 5 :J I I 

. 



I 
. . 

74-37-3---------t::hl ti:arn:amsthane 1 1 

74-33-‘~---------Br,~,m,~,methanE I I 

75-t:) 1 -g---------Vinyl C:h 1 QT i de 1 I 
75-(:)(~)-3---------Chl clrraet hane I 1 
754,9-z--------- Methyl ene C:hl or ids 

I 1 

ls7-64-l ---------A,: et ly-le I I 

75-154, ---------thrbon I) i sul f i de I I 

75-35-q--------- 1, 1-Dichll~lrt~~ethene I I 
7 5-3q-s--------- 1, l-Dichlortlethane : 
54(j-5*sB(:r-------- 1,2-Pichl1,lr~l~thhene Ctcltal I)-: 
C7-&6-3---------Chl ,-,lr,:,fclrm I 1 
1(3743C-~-------- 1,2-Dichlt~~rc~ethane I 
'i~-.~3-, 3 ---- -----~-ZJutan,~,ne t 

71-55-5--------- 1, 1, l-Tr ichlclrl:~ethane 
56-“3-,, c---------lzar b,:,,--, Tet r a,: h 1 a,,r i de I 
7=+2T-4--- ------Er l:amti:c! i l: h 1 cur ctmet hane I 1 

7s-37- s---------l, ~~~~~~~~~~~~~~~~~~~~~~~~ I 

1 (:,(:I6 1 -(I 1 -z------r i5-1,3-Dichlorclpropene I 

74-t:)l-L---------Tr i,:hl,:,rc,ethene , 

124-46-l --------Di br~:~m~~~~~hl t:lft:lmethane t 

73-9(:,-5-- ------* 1 , 1 ,2-Triehl,=,r,z,~thane I I 
71- '---------Befi=sne ;3- I 

lOc:~E,l-C)~-~------tr3nc-l ~ Z-Dichl c~ropr~:~pene : 
7=- Y.C---*---,,,,,--. -2 - 
;Gg-i(j-I-- 

pr canc~ far m 
-------A-Methyl -"-~~nt.~n.>ne 

591-78-~~--------2-.qe!.:an,:,ne 
1;7-15--; -------- Tstrach! cercaethsne I I 
7*2-34-5---------l, 1 ? 2, z-T=trachl ,:,r,:,ethane : 

1 (:rS-63-3--------T,~,l Llene I 

1 !j~-‘~rj-T --------II3 1 ,,,r+ben= en.2 

100-~1-~--------Ett,!~l~~r,~~~~ 

1(:)(:!-1S~-5--------st 1;~ ene 

1333-“4-i-------Xylene (t,:ftal :I I 

1 0 
1 !j 
1 0 
10 

1 0 
1 c:, 
1 0 
1 (2 
10 
1 0 
10 
1 0 
10 
10 
10 
10 
10 
10 
1 0 
1 0 
1 0 
1 (:J 

1 C) 
1 0 
1 0 
10 
1 0 
1 !j 
1 !j 
: r:, 
1 ‘3 

:U 
;lJ 'i, 

:u 



1E EPA Sl;Nt=-LE NO. 
VOLAT I LE Oi?CAN 11:s ANALYS I S DATA SHEET 

TENTATX VELY I DENT I F I ED I::oM~otlNDS I : 
: r:,g3w- 103 : 

C’td-1 t r 54: t : EAl EF: : : 

SAS No. : SDG No. : OSGWEF: 

Lab Sample ID: *~3l:,3r:,4-(:)!j 

Lab File ID: E8718 

Date F:eceived: 05/ 15/'33 

Date Analyzed: (:)5/2l:)/y3 

Dilution Faztsr: 1 . 0 

Scki 1 Al iquot. Vcll ume: (:lLL 

C:@FK:ENTF:AT I ON UN I Ts : 
lug/L r3r ug/Kg :, UG/L 

t 
I 1 : : 

I 
, : 

1 
I 

, 
I 13s IyJUHBEE’ : C:@MF’OUND NAME . I F:T : EST. c’:ONC. : 8 : 
,----------------I----------------------------,--------,-~=~~~==----- ,---------------- I ------- ~__-----~~-----~~~~~f ,--------,- ----- ; --m-v ; 

I I 1 : I I I 1 1 



L. ab Name : CETMII:: I:‘OFF 

: : 
: rj51;w- 1 l::; : 

Gmtract: BAk:EF ’ I I 

SAS tJc1. : SDG tJca. : CISGWER 

Lab Sample ID: q3(j3r:14-I:r~ 

Lab File ID: E3713 

Date Received: OS/ 15/33 

Date Anal yted: (:15/2()/.33 

Di 1 ut ion Fat tar: 1 . 0 

Set i 1 Al i quclt Val ume: t LIL 11 

lXi’Jl:ENTEAT I @t-I UN I TS : 

Cug/‘L car ug:t-::g:) LlG/L Q 



.- 

VOLAT I LE 0F:GAN 11::s %ALYS IS DATA SHEET 
EPa SIWFLE NC. 

TENTATIVELY IDENTIFIED COMF’OUNDS : : 

2 . r:)(:) ( mm :I 

(IAL:) 

I 
: . 

I 
I I : 

I 
1 I 

: C:AS NUMBER 1 I CQMF’OUND NAME ‘: . F:T : EST. l::@pJl::. : Q : 
,----------------l----------------------------,--------,-------------,-----, ,--------*------- ,---------------------------- ,--------,-------------,-----, 

: 
I I 1 

: 
I 

1 I I I 

. . 
, . 

- . . 

FOW I WA-TIC: 



74-83-9---------Br ~~~~l~~~~let bane I 
75-l:) 1 -q---------Vi nyl t1:i-J 1 a:,r i de , 

75-(~)(:)-3---------Ch 1 ti:,r ,:aet bane 
75-(:)9-.2-m------- INethylene Chlor id6 
67-64-l-- -------At: et clne I I 
75- 1 S-rS---------Carbc,n Di 5~1 fide I I 
7535-q--------- 1, 1-Dichlclruethene : 

.75- 34-3---------l, l-Di,:hl ~:,r,:sthane I 
~40-53-(:)--------1 , Z-Dichl u:gra:~ethene !:t,:,t al :I I 
G7-M-3 ---------Ch 1 ,:,r a:, f,:,r m 
1(:,7-(:)6-2-------- 1 , 2-D i c h 1 clr c&et bane 

10 
1 (5 
1 0 
1 0 
1 0 
10 
4i 
1 (2 
10 
5 (j 
10 
1 !j 
1’1) 
1 !:I 

10 
1 !j 

5r:J 

5-r 

1 I:! 

:lJ 
:U 
L I 
:J 
:U 
:U 
:U 
:U 
:u 
:U 
:U 
:lJ 
:U 
I 

:U 
:U 

:u 
:U 
:u 
:U 
:Ll 
:u 
1 

:U 

24 

: ‘J 
:U 

-’ 



: t:,“,GW- 1 WHSD : 
tzcmnt r aa: t : Wit:EF: : 1 

S&S NCI. : SDG No, : ~:!~I;~JEE 

Lab Ssmple ID: *a:t:,3t:)4 -t:)GMSD 

Lab File ID: E8721 

Date F:eceived: 05/ 15/*x 

Date Analyzed: os,‘2~:1/33 

Dilutior. Factor: 1 . 9 

* 
So i 1 Al iquclt Volume: cuL:I 

C:nNC:ENTRAT I ON UN1 TS: 
Cug/L or ugYtCg> UG/L Q 

1 0 
1 c; 
10 
1 c:, 
1 0 
1 0 
1 0 
10 
1 0 
46 
1 (:J 

10 

47 
10 
10 
1 t:, 
1 !:I 
10’ 
1 0 
G-3 
51. 
1 0 
1 0 
1 r, 

: u 
:lJ 
: 
:.J 
: u 
: IJ 
:!A 
:U 
:lJ 
:tJ 
: ‘Ll 
: U 
:U 
I I 
:U 
: U 
I 
: U 
: u 
:U 
:U 
: CI 
:U 
I 

.: ! J 
: u 
: ! J 



3 

!‘J
 

Y ID
 

I 

t,r
 I -n
 

m
 

3 n-
t 

ID
 

3 e I 1 I 
” 

5 
LP

 
I 

3 m
 

__
 *

- 
-. 



If: c,.=A SAMPLE tJfl. 
LQLAT I LE Ot?GAN 11‘S ANALYS IS DGT& SHEET 

TENTATIVELY IDENTIFIED COMFDUNDS I : 

I--++------------ 1_-------_---,-,--------1_ 
,----------------,---------------------------- ,-------------I-____, 

I --- ----- ,-------------,-----, 

I 
: 

I 1 1 
I I I : 

. . 

-. . - 
,-.. - 

fOF:Pl I VOA-TIC 



S&S No. : SDG No. : CGGWEF: 

Lab, Sample ID: ‘3 3 [:I 3 (14 - I:, 1 

Lab file ID: F3158 

Date Received: OS/ 15/‘33 

Date Analyzed: Cl5 / 13/33 

Dilution Fxtc~r: 1 . C! 

Stli 1 Al i qutlt Vol ume: c u L :j 

J::ONC:ENTWT I Otd UN I TS : 
Ccrg/L car Llg/t::g:J UG/L c! 

75+4-2- -------- Hethylene IZhlc~r ide : 

1 r:, 

1 0 
1 CJ 
1 (2 
19 
1 cl 
1 c:r 

10 

1 CJ 
1 !j 

1 0 
1 0 
15) 
1 CJ 
10 
1 !j 

1 0 
1 CJ 
1 CJ 
1 i:J 

1 (:I 
10 
1 (2 
1 CJ 
; ;:I 

1 !:J 

1 0 

:lJ 
I IJ 
:lJ 
:U 
:L! 
:U 
:Ll 
:IJ 
:U 
:U 
:lJ 
:U 
:U 
:u 
:U 
:U 

: u 

:U 
:U 
:U 
:U 
:U 
:U 
:u. 
: u 
:Ll 
:U 
I I J 1 . 



:E ::.E’fi SAlf’:mr- No. 
‘-.‘OLAT I LE OF’I;AN I r;S AGLYS IS DATA SHEET 

TENTAT i VELY I DENT IF I ED C@PlF’CUtJDS~ : 
: tjSljW-EF 

I 

Ct:mn t r ac t : EAKEF: I I 

SAS No. : SD8 No. : 03;WEF: 

Lab Sample ID: 331:,3r:14-0 1 

Lab File ID: F3158 

Date hc~ived: OS/ 15/‘33 

Date Analyzed: cc/ 19/32 

Dilut icon Factcar: 1 . 0 

Ssil Al iquct Vr~lume: cuL:r 

C:ONCENTRAY I ON UN I TS: 
r: ug /L or ug / K:g :J IJG / L 

1 I 
5 .: .- : : : 

: CfiS NUMBEE f C:OMPOUt4D NAME I F.:T ! EST. cow. : R : 
,--c---d--------- ------d------1-----1 ,--------1----v-- 1---------------------------- 4 --_-__-- I ,---------------------------- ,--------I -------------,-----( 
: I I I I I I I I : 

FOP/I I VOA-T I I:: 



J -b Name: 11 E i r! 11:: I~.@F:F’ 

Lab I-,:,:tde : C:E 1 M 1 I:: t::ase NCI. : 1 ‘jijJ2 

Matrix: ( =.I:# i 1 /water 1) WATER 

Sample ut/vol: 5. 00 (q /mL:l ML 

Level: Clc~w/med:l LOW 

X Mctisture: not de!:. 

74-33-9----------Er I:tml:tmet bane I 
75-131 -q---------v i nyl C:h 1 I:I~ i de I , 

754:1(:+, “---------tI:hl ,:,r ,:tethane I 
75-(;)9-2 ---------Methylene C:hlclr ide I I 
if-@-l-- -------&c et d:,ne I I 
75- 1 5-(:)-------d- IZarbon Disul f idcl I I 
7535-4-------a- 1, l-DichlI=lroeth~ne I 

75-s-4 “---------I ~ l-Di,,hit,r~,,ethane I 1 
540-59-o-------- l,~-Dichl,~,roethene itcltdl :I-! 

l57-G- 3---------t:h 1 ,:,r ,zl f,:ar m 1 1 
1(;)7-1&-2------- -1 ,2-Dichl oroethane I I 
70-.j3-3---------2-Eutanlrlne 1 

71- 55-&--------- 1, 1, 1-Tr ichlclrrlethane I I 
56-23-d E---------lzzr bon Tet r ach 1 ctr i de I . 

I 
75- 27-q--------- Er c~rnc~d i 11 h 1 or c~rne t h an e 
73-37-s--------- 1,2-Dithl~zlrl~~~rupane I 

1 (jr:& 1 -(:I 1 -5------c i 5- 1 , 3-D i ch 1 ar ctpr opene’ , 
7*j-tI)l-G---------Tr iti:hla:trT:lethene I 
12q-48-1-------- Dibrt~mo~~hll~~rl~lmethan~ I * 
?.j-(-)(j-s- ----- -pm-; -, 1. .‘-Tr ichlvroethane I 
;r1-43-2- --------Eer-,A&e I 
lc~)r:)t,l-r)~-~------tranc-l ~ 3-Di,_hlorc,propene : 
75-z=-?----- ---- Sr ,z,m,f, f,>r ,I I 

1(~)3-11:1-1--------4-Methyl -“-Pentanone 1 
5’2 1-73-~.--------2-HExar,,~,nE I 

127-15-d --------Tet r aa: h 1 or t:lpt hene I 

7.3-34-z--------- 1 , 1 ~ 2 r Z-Tetr 5,: h i err caethane : 

1~)3-33-3--------T~l uene 1 I 
i(~JS-‘=ll:)-~--------II:hl QT n:ntr~n= erlE 

10r:r-; 1 --$--- -----5thylbenzen2 

1 (:Il:r-1”-S--------St yr ene 0 

133(:)-~:!:,-7-------x:/l el-je (total :I 
I 

1 0 
1 i:, 
1 i:) 
1 0 

10 1 
17 
10 
10 
10 
10 
1 0 
10 
10 
1 0 
1 !j 
1 0 
1 0 
111) 
10 
1 0 
1 0 
1 i! 
1 0 
1 (3 
1 Q 
1 0 
10 
1 (:J 
1 !:I 

1 !:I 

1 0 
1 0 
1 I:! 

I 

IU 

:lJ 

: u 

:Ll 

: IJ 

:U 

:U 

:U 
:U 
:lJ 

:U 
:U 

:U 

:lJ 
:lJ 

:U 

:U 

:U 
:u 
:u 

IU 

:U 
I u 

: CI 

: U 

:U 

:U 
I 



1E EPA S&MPLE NO. 
VOLATILE OFGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMF’OUNDS I 
: 

: CISFP- 10 1 I 

C:c8n t r aIs t : FAKEFY I 

SAS NC. : SDl; NC,. : CJSGWEI? 

Lab Sample ID: 33(:13l:)q-r:Q 

Lab File ID: F9 153 

Date Received: 05/ 15/33 

Date Analyzed: cJ5/ l-3/.33 

Dilution Factc~r: 1 . 0 

Smi 1 Gl i quot V,ol ume: iLrLl 

CONCENT RGT I Or-I UN I TS : 

tug/L clr q/Kg5 UB/L 

I I 
: 

I 1 1 
I , I I 

I 
1 CA’S Nut-IPER : COMF’OUND Nr?ME .I . ET : EST. I:ONI:: _ : Q : 
,----------------1----------------------------,--------,-------------, w--m- I ,-+----“--------,-----s-------~--------L-----~~ ,--------,-------------, -----I 

: 
I L I I I 1 1 t 1 I 



CEIMIC 
CORPORATION 

"AnalTytical Chemistry for Environmental iUanagement” 

INORGAHIC ANALYTES 

Client: Baker Environmental 

Client ID: 05GW-101 

Laboratory ID: 930304-03 

Date Sample Received: 5/15/93 

Date Sampled: 5/14/93 

Target Analyte 

. . Method 
Reporting Date 

Result Units Limit Analyzed 

Alkalinity (as CaCO,) 247 w/L 2.0 5/m/93 

Bicarbonate Alkalinity* 247 w/L 2.0 s/21/93 
(HCO; as CaCO,) 

PH 6.88 S.U. --- 5/21/93 

*- 
* Calculated from pH and total alkalinity 

\ 
Reported by: 

I"' 

582 
10 DevlKnauss Drive.Narragansttt.R.I.02882 . (401)782-8900 l FAX(401)782-8905 i3()()1@3 



CEIMIC 
CORPORATION 

“Andyrical Chemistry for Environmental Management” 

INORGANIC ANALYTES 

Client: Baker Environmental 

Client ID: OSGW-102 

Laboratory ID: 930304-04 

Date Sample Received: 5/15/93 

Date Sampled: 5/14/93 

Target Analyte 

. Method 
Reporting Date 

Result Units Limit Analyzed 

Alkalinity (as CaCO,) 345 w/L 2.0 5/H/93 

Bicarbonate Alkalinity* 344 v/L 2.0 5/21/93 
(HCO,' as CaCO,) 

PH 7.52 S.U. --- 5/21/93 

l Calculated from pH and total alkalinity 

Reported by: Approved by: 
\I' i 

,;$ b. ptiiy-+m 

1OD~anKnauss Drive,Narngan.w-t,R.I.02882 l (401)?82-8900 l FAX(401)78>8905 



CEXMIC 
CORPORATION 

"Andyrica! Chemistry for Envirownenral ~anagemenr” 

INORGANIC AHALYTES 

Client: Baker Environmental 

Client ID: 05GW-103 

Laboratory ID: 930304-05 

Date Sample Received: 5/15/93 

Date Sampled: 5/14/93 

Target Analyte 

. . Method 
Reporting Date 

Result Units Limit Analyzed 

Alkalinity (as CaC03) 278 mg/L 2.0 5/18/93 

Bicarbonate Alkalinity* 278 mg/L 2.0 5/21/93 
( HC03’ as CaC03) 

PH 6.74 S.U. --- 5/21/93 

l Calculated from pH and total alkalinity 

Reported by: Approved by: @.&,,,b. &y,yn .I 
v ;iu ‘J 

’ ~001~85 
10 DeanKnaussDrivc.Namgansett.R.I.02882 l (401)782-8900 l FAX(401)782-8905 584 



CEIMIC 
CORPORATION 

“Adytical Chemisrry for Environmental Management” 

INORGANIC ANALYTES 

Client: Baker Environmental 

- Client ID: OSGW-104 

Laboratory ID: 930304-06 

Date Sample Received: 5/15/93 

Date Sampled: 5/14/93 

_ Target Analyte 

. . Method 
Reporting Date 

Result Units Limit Analyzed 

Alkalinity (as CaC03) 198 v/L 2.0 s/la/93 

Bicarbonate Alkalinity* 198 w/L 2.0 5/21/93 
(HCO; as CaC03) 

PH 7.05 S.U. --- 5/21/93 

* Calculated from pH and total alkalinity 

10 Dcan?Cnauss Drivc,Narragansett,R.I.~882 l (401)782-8900 l FAX(401)782-8905 0001r86 



CEIMIC 
CORPORATION 

“Analytical Chemistry for Environm.ental Management” 

INORGANIC ANALYTES 

Client: Baker Environmental 

Client ID: 05GW-105 

Laboratory ID: 930304-07 

Date Sample Received: 5/15/93 

Date Sampled: 5/14/93 

Target Analyte 

+ Method 
Reporting Date 

Result Units Limit Analyzed 

Alkalinity (as CaCO,) 355 w/L 2.0 5/Ia/93 

Bicarbonate Alkalinity* 355 mg/L 2.0 
(HCO,' 

5/21/93 
as CaCO>) 

PH 7.48 S.U. --- 5/21/93 

* Calculated from pH and total alkalinity 

1OIhnK.nauss Drive,Nanagxwtr,R.I.02882 l (401)782-8900 . FAX(401)782-8905 oOO(187 



CEIMIC 
CORPORATION 

“Analytical Chemistry for Environmental Management” 

INORGANIC 

Client: Baker Environmental 

Client ID: 05FB-101 

Laboratory ID: 930304-02 

Date Sample Received: 5/15/93 .: 

Date Sampled: 5/14/93 

ANALYTEB 

.*. . 
_ _.. 

-. : 

i 
_-. . . 

c.. 

. . 

_ - . 

--. 

. . . 

2 

.- 

. 

_ . . 

-. 
. ‘. 

T.’ 
., 

‘7....-. 
_ . 

Target Analyte 

. . 
Method 

Reporting Date 
Result Units Limit Analyzed 

Alkalinity (as CaC03) ND 

Bicarbonate Alkalinity* ND 
(HCO,' as CaC03) 

w/L 2.0 5/18/93 

-w/L 2.0 5/21/93 

PH ND S.U. --I 5/21/93 

ND = Not detected 

* Calculated from pH and total alkalinity 

Reported by: 
L 

Approved by: 

10 Dc~KnaussDrive.Namgar1~~n.R.I.02882 l (401)782-8900 l FAX(401)782-8905 581 



PESTICIDE ORWfCS1:NaLYSIS DaTFI SHEET 
EC+ SAPmLE WI 

I I 
I lkSS-101 I 

Lab Name: CEIMIC CORF Contract: @WER I I 

ldb Code: CEIMIC Case No.: 19842 SRS No. : SDG No. : MGUER 

Matrix: isoil/water) SOIL Lab Sample ID: 5X034-13 

Sample wt/vol: 38.4 ig/mL) G Lab File ID: 

% Moisture: 11 decanted: (Y/N) N Date Received: a/15/93 

Extraction: (SepF/Cont /Sonc) SONC Date Extracted: 85/26/93 

Concentr-ated Extr-act Volume: 1 em121 (uL) Date Flnalyred: 86/r79/93 

Injection Volume: 1.1218 (Ui) Dilution Factor: 18D - 

GF’C Cleanup: (Y/N) N pH: 7.8 Sulfur- Cleanup: (Y/N) N 

CONCENTRBTION UNITS: 
CAS NO. COMPOUND itAg;L or ug/Kg) lJG/KG 0 

._-  - - . -  - - - - . 1  

I 13374-l 1 -2------Rroclor-1816 I S7@8 IU I 
1 111~4-E8-~------R~.ocIo~.-I~~l I 74BQ IU I 
I 11141-lb-5 ------~poclor-l~3Z 
I rJ3469-21-q ------Qroclor-1242 
1 l&iZ-Eq-& ------Rr~oclor-1E4B 
I llQ97-69-l ------Qrocl or-1254 
I 1189tP8Z-5------Rroclor-l=0 
I 

FORM I PEST Z/98 

. .- 

7 

-. 

.,. 
. . 



1D EClA SaMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DGTA SHEET 

I I 
I lGSS-101DL I 

Lab Name: CEIMIC CORP Contract: BFIKER ; I I 
--. \ 

Lb Code: CEIMIC Case No.: 19842 SAS No. : SDG No. : @SGWER 

Matrix: (soil/water) SOIL Lab Sample ID: 938X4-13DL 

Sample wt/vol: 38.4 (g/ml) G Lab File ID: 

‘/. Moisture: 11 decanted: (Y/N) N Date Received: s5/ 15/93 

Extract ion: (SepF/Cont /Sonc) SONC Date Extracted: 415126193 

Concent?-ated Extract Volume: 1121088 iuL) Date Analyzed: O&/89/93 

Injection Uolume: 1.88 ( u L ) Dilution Factor*: 181218 

GF’C Cl eanup: (Y/N) N pH: 7.8 Sulfur Cleanup: (Y/N) N 

CONCENTRkTION UNITS: 
CRS NO. COMPOUND lug/L or lJg/Kg) UG/KG c! 

----- ---.---- _.._ a.-..- - 

I 1.3374-l l-~------Rroclo~~-181~ 
1 11 1~4-~8-~------R~.oelo~--l~~~ 

I 11141-16-5------Rroclor-lE.2 
I 53469~21-9 ------Ar-aclor-1243 
I 12672~29-6 ------Rroclor-1248 
I l1c397-~9-1------Rroclor-lE54 
I 11896-82-S------Rroclor-1ZbB 
I 

. I I I 

FORM I PEST E/98 

__- ..-.. _. 



1D sa SamP*,E NO. 
PESTICIDE ORGGNICS RNALYSIS DfiTQ SHEET 

I I 
I 16SS-1s2 I 

Lab Nare: CEIMIC CORP Contract: BWER I I 

,b Code: CEIMIC Case No. : 19842 SAS p?o. : SD6 No. : Q15GWER 

Matrix: (soil/water) SOIL Lab Sample ID: 938384-14 

Sample wt/vol: 341.5 (g/mL) G Lab File ID: 

% Moisture: 16 decanted: (Y/N) N Date Received: @S/15/93 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 85/Z/93 

Concentrated Extt-act Volume: 1 Mm3 (UL) Catc An.31 y:ed: 86/fa9/93 

Injection Volume: 1. vlvl (ui) Di 1 ut ion Factor: 58.8 

GF’C Cleanup: (Y/N) N pH: 7.8 Sulfur- Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CR’S NO. COMPOUND (ug/L .ot. ug/Kg) UG/KG Q 

. d 
< 

I 12.574-l l-~------Rroclor-l81~ I 1988 IU I 
- 1 11 184-~8-~------~roclo~,-l~~l I 3988 IU I 

I 11141-1~-5------~r~oclor-l~~~ I 19816 IU I 
I 53469-El-9 -----*R+.ocl or--1~4~ I 1988 IU 
1 l~&i~:-~g-~ ------Rroclor-1248 I 
I 11897-69-l ------Rroclor-1254 I 

y; wq- k 
IU I 

I 11896~8s5------Rroclor-1X@ I 19vllL7 IU I 
I I I -I 

FORM I F’EST 3/98 

- - -  - .e .__-- .  



PESTICIDE ORGFlNICS aNFILYSIS DQTa SWEET 
I I 
I 16SS-102DL I 

Lab Name: CEIMIC CORP Contract :’ BWER I I 

-Lab Code: CEIMIC Case No. : 19042’ sas No. : SDG No. : 05GWER 

Matrix: (soil/water) SOIL Lab Sample ID: 930304-14DL 

Sample wt/vol: so. 5 (g/mL) G Lab File ID: 

‘/. Moisture: 16 decanted: (Y/N) N Date Received: 05/15/93 

Extract ion : ISepF/Cont/Sonc) SONC Date Extracted: 85/Z&/93 

Concefitr-ated Extr-act Volume: 10880 (UL) Date Analy:ed: 06/09/93 

Injection ‘Volume: 1.00 ( u L 1 Dilution Factor-: 580 

GF’C Cleanup: (Y/N> N pH: 7.8 Sulfur- Cleanup: (‘f/N) N 

CONCENTRfiYION UNITS: 
CRS NO. COMPOUND (ug/L -or* ug/Kg) UG/KG c! . . 

-- - . . -_._-_*_- _..- . 
1 12674-l l-~~~1~~1’Fl~~oclo~~-1016 

.-.. . _ - -- ._--- __ .-. __ *-. 
I 19080 IU I 

1 11104-~9-~------R~~oclo~-l~~l I 39000 IU I 
I 1l141-16-5------Rroclor~-l~~~ I 19000 ILI I 
I 53469-21-9 ------~r~oclor-1~4~ I 19000 IU 
I 12672-29-6 ------koclor-1248 I 1 E00@ 
I 11097-69-1-- ----Rroclor-1254 I 

+ 
19000 IU 

I 11096-32-5------Droclor-1260 I 19000 IU I 
I I I I 

FORM I PEST 3190 



10 Em SFIMPLE NO. 
PESTICIDE ORGANICS RNRLYSIS DaTR SHEET 

I I 
I lb%-103 I 

Lab Name: CEIMIC CORP Contract: BFlliER I I 

-ab Code: CEIClIC Case No.: 1904E’ SIX No. : SDG No. : 05GWER 

tflatr-ix: (soil/water) SOIL Lab Sample ID: 938304-15 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 

% Moisture: 18 decanted: (Y/N) N Date Received: 05/15/93 

Extract ion: (SepF/Cont/Sonc) SONC Date Ext r-act ed: @S/26/93 

Concentrated Extr-act Volume: 1 cim80 (UL) Date Rnalyzed: @G/09/93 

In.jection Volume: 1.00 (UL) dilution Factor: 9888 

GFC Cleanup: (Y/N) N Jd-i: 7.0 Sulf~.~r Cleanup: (Y/N) N 

CONCENTRRTION UNITS: 
CRS NO. COMPOUND i ug/L -or* ug/Kg) UG/KG Q . . 

, 1 ~b74~‘--‘-‘--“---- p-m-_- 
-~------aroclor~-18lh 

1 1~1~4-~8-~------~~.oclo~-~~~~ 

1 1l141-1~-5------Rr~oclor-l~~~ 
I 5~4hg-~1-g------aroclor-lz4~ 
I 1X72-z9-6 ------Rrocl or-1248 
I 11897-69-1 ------Aroclor-1254 
I 1189i5-82-5------Rroclor-l2b@ 
I I I I 

FORM I PEST 3/98 

-36 
OOOf~49 



!D EPa SRMFLE N@. 

F’ESTICItE ORGaNICS ANRLYSIS DATA SHEET 
I I 

I 16SS-103DL I 
I 9.b Name: CEIMIC CORF’ 

, Contract: BnKER I I 

Lab Code: CEIMIC Case No. : 19842 SF6 No. : SDG No. : 05GWER 

Matrix: (soiliwater) SOIL Lab Sample ID: 93304-15DL 

Sample wt/VOl: 30.0 (g/mL) G Lab File ID: 

5 Moisture: 18 decanted: (Y/N) N Date Received: 05/15/93 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 05/Z6/93 

Concent?-at ed Extract Volume: 10000 <uL) Date Rnalyzed: l&5/89/93 

Injection Volume: 1.00 t UL 1 Dilution Factor-: ‘388418 

GFC Cleanup: (Y/N) N pH: 7.8 Sulfur Cleanup: (Y/N) N 

CONCENTRRTION UNITS: 

CFlS NO. COMPOUND (uy/L 01‘ ug/Kg) UG/KG 0. . . 
-- 

- x - -p , . -  *_- -~-_-& - -  I I -  

I lt674-11-d ------Rrocl or--1QIlG I 3b@0000 I u I 
1 11104-~8-~------Rroclor-l~~l- 

I 11141-16-S- -----Rroclor-1232 
I 53464-21-9 ------Rroclor-1242 
I 13672~29-b ------Rroclor-1243 
I 11097-69-l ------Rr~clclor-lz54 
I 1189~-9~-5------Rroclor-l~~~ 

I 7488888 I u I 
I 3b00000 I u I 
I 3500000 I u 
I 2 1 ed888 lm la 
I 35e0000 I u I 
I 3500000 I u I 

I I I I 

FORM I PEST 3190 

37 - 
OOOMO 



ID EFR SarlCLE MD. 
F’ESTICIDE DRGQNICS RNglLYSIS DaTR SHEET 

I I 
I 16SS-104 I 

Gb Name: CEIFlIC CORP Contract: FFIKER I I 

Lab Code: CEIWIC Case No.: 191E42 sas No. : SDG No. : QISGWER 

Matrix: (5oil1water.1 SOIL Lab Sample ID: 9383414-16 

Sample wt/vol: 38.3 (g/ml) G Lab File ID: 

% Moisture: 13 decanted: (Y/N) N Date Received: W/15/93 

Extr-act ion : cSepF/Cont/Sonc) SONC Date Extracted: @Z/26/93 

Concentrated Extract Volume: 

Injection Volume: 1.88 ( uL ) 

188cm (IAL) Date nnalyzed: 8&/89/93 

* Di 1 ut i on Fact or’: 60. r7 

WC Cleanup: (Y/N) N pH: 7.8 Sulfur* Cleanup: (Y/N) N 

CONCENTRRTION UNITS: 
CM NO. COMF’OUND (ug& lot- ug/Kg I UG/KG 13 

I 1~b74-ll-~------Rroclor-l~l6 I 22;88 II-I I 
I 11184-26-Z ---d-~roclor-l~~l 

I 11141-lh-5------Rroclot~-l2~2 
I 53469-Zl-9 ------Rroclor-1~4~ 
1 13572-99-6 ------Rroclor-1248 

7. 
I 11897-69-l ------woc1or-1254 
I 11l2l96-8~-5------lwoclor-la3a 
I 

FORM I F’EST 

46Q8 IU I 

3198 



PESTICIDE ORGRNICS RNGLYSIS DF\TI? SHEET 
I I 
I 16SS-1@4DL I 

I -qb Name: CEIMIC CORP’ Contr-act: PfiKER I I 

Lab Code: CEIMIC Case No.: 194142 SRS No. : SDG No. : @SGWER 

Matrix: (soil/water*) SOIL Lab Sample ID: 938384-1hDL 

Sample wt/vol: 38.3 (g/mL) G Lab File ID: 

;1. Moisture: 13 decanted: (Y/N) N Date Received: 85/ 15/93 

Extract ion: (SepF/Cont/Sonc) SONC Date Extracted: QIS/2&/99 

Concentrated Extr-act Volume: 1 la886 (UL) Date Rnalyred: @G/89/95 

Injection Volume: 1.88 (UL) Di lut ion Factor-: 688 

WC Cleanup: (Y/N) N pI4: 7.8 sulfur- Cleanup: (Y/N) N 

CCG NO. COMF’OUND 

” _.-- - _ .- -- -- 

I 12674-l 1 -2~‘~----kr.oclor.-1816 
1 11 1@4+8+------Qr.ocI or.-1221 

I 11141-1~-5------Rroclo~~-l2zz 
I 53469-21-9 -**- --Rpoclop-124~ 
I 12~72-29-6------R?~oclor~-l24B 
I 11@97-69-l ------Qr.oclop-1254 

I 11896-82-5 ------Rrocl or-1268 
I 

CONCENTRRTION UNITS: 
tug/L pr- Ug/Y,q) IJG/KG c! 

I 2’3851121 IU I 
I 46888 IU I 
I 23Q88 IU I 

-I 23338 IU 
I 4341L3121 a Ia 
I 2:388@ IU I 
I 230Q8 IU I 
I I I 

FORM I F’EST 

- - ._ _ _ . . . _ 

3190 



ID EPa -LE No. 

PESTICIDE QRGaNICS ANiALYSIS DFITQ SHEET 
I I 
I 16SS-185 I 

1 ab Name: CEIMIC CORP Contr*act: BAKER I I 

Lab Code: CEIMIC Case No.: 194142 SFlS No. : SDG No.: 85GWER 

matrix: (soil/water-> SOIL Lab Sample ID: 938384-17 

Sample wt/vol: 38. 1 (g/mL) G Lab File ID: 

% Moisture: 10 decanted: (Y/N) N Date Received: eG/ 1 s/95 

Extr*action: (SepF/Cont/Sonc) SONC Date Extracted: 85/26/93 

Concentrated Extr-act Volume: 18888 (UL) Date Rnalyzrd: 86/89/93 

Injection Volume: 1.88 (UL) Dilution Factor: 3x3. @ 

GF'C Cleanup: (Y/N) N pH: 7.0 Sulfur- Cleanup: (Y/N) N 

CONCENTRfiTION UNITS: 
CQS NO. COMPOUND (ug/L .or ug/Kg 1 UG/KG a . 

I 11141-l&-5- -----Rroclor-1235 
I 53469~El-9 ------Rr.ocl or-1242 

I 12:57,3-29-G ------h-0c10r-1~49 
I 11897-67-l ------Rr-oclor-1254 
I 11l?l9b-82-5------~~~oclor-l~~@ 
I I I I 

FORM I F’EST 3/Y@ 



PESTICiDE ORGI?NICS RNaLYSIS DRTfi SHEET 
I I 
I 16SS-1050~ I 

Lab Name:: CEIMIC CORF’ Contract: BQKER I I 

,.,,b Code: CEIMIC Case No. : 19842 SRS No. : SDG No. : G?SGWER 

Matr-ix: (soil/water) SOIL Lab Sample ID: 938304-1iGL 

Sample wt/Vol: 38. 1 (g/mL) G Lab File ID: 

% Moisture: 10 decanted: (Y/N) N Date Received: BEJ/15/93 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 85iZ6/93 

Concentrated Extr-act Vo 1 ume : 10888 (UL) Date Rnalyzed: 86/@.9/93 

Injection Volume: 1.00 c I-IL ) Dilution Factor: am 

GPC Cleanup: (Y/N) N pH: 7.8 SlJlflJ?- Cledflup: [Y/N) N 

CFlS NO. COMPOUND 

I ~_. 
I 12674-l l-Z- -----Rr~oclor--l@l& 
I l1184-2’8-2------~r~oclor-l~~l 
I 11141-16-5------Rrocl~r-l~~~ 
I 534~9-~1-q------~roclor-l~4~ 
I 1267Z-29-&------Aroclor*-lZ48 
I llQ197-69-l ------~roclor-l~S4 
I 11096-82-5------Rroclor-lZG0 

CONCENTRATION UNITS: 
(ug/L ‘)” ug/Kg) lJG/KG 0 

-_ 
I 

7380 I u--.‘-~-I’. 
I 

I 15888 IU I 
I 7X@ IU 1 
I 7388 IU 
I 8388 m & 
I 7388 IU I 
I 7300 IU I 

I I I I 

FORM I PEST 3/98 

_ I  _ . . - - .  - .  ~ -  - .  



1D 
PESTICIDE ORGANICS RNGLYSIS DaTA SHEET 

I 16SS-18i* *I 
\b Name: CEfMIC CORP Contract: FIXER I I 

Lab Code: CEIMJC Case No. : 19842 SW No. : SDG No. : lZlSGWER 

Matr-i x : (soil/water-) SOIL Lab Sample ID: 93X84-19 

Sample wt/vol: 38. s (g/mL) G Lab File ID: 

% Moisture: 14 decanted: (Y/N) N Date Received: as/ 15193 

Extract ion : _ (SepF/Cont/Sonc) SONC Date Extracted: 85/Z&/93 

Concentrated Extract Volume: 18l386 IUL) Date analyzed: W/1219/93 

Injection Volume: 1.m (IlLI Di lut ion Fact or’: 2.88 

GPC Cleanup: (Y/N) N pH: 7.8 Sulfur- Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CCIS NO. COMPOUND 1 ug/.L ?*or’ I.19 /Kg 1 us/KG a 

I -13674-l l-~-~----Rroclo~~-181~ I 76 IU ---- I 
J 111@4-~8-~- ---- -Woclo,.-l~~l I 158 IU I 
I 1l141-l6-5------Rr~oclor-l~= I 76 IU I 

1 53469-~l-9------Rroclot~-l~4~ I 76 IU 

-----Rroclor-1248 I -dz 0 . . I 12672~29-b- 
I 11897-69-l ------Rrocloy-lZ54 I 

cp’a ja 
76 IU 

.I 11896-s2-5------~roclor-l~~~ I .76 IU I 

I I I I 

__ .- _ _ _ - -- . . 

. . . 



ID Em SaMPLE No. 
PESTICIDE ORGF\NICS &NRLYSiS DaTA SHEET 

I I 
I 16SS-107 I 

Lab Name: CEIMIC CORP Contract: FaKER I I 

_ 26 Code: CEIMIC Case No.: 19042 SAS No. : SDG No.: 0SGWER 

Matr-ix: (5oil/water) SOIL Lab Sample ID: 930304-19 

Sample wt/vol: 38.1 (g/mL) G Lab File ID: 

5 Moisture: 14 decanted: (Y/N) N Date Received: 85/ 15/93 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 85/Zb/93 

Concentrated Extract Volume: 18cm8 (UL) Date Analyzed: Z&/08/93 

Injection Volume: 1.08 (UL) Dilution Factor: 4.00 

WC Cleanup: (Y/N) N pH: 7, e Sulfur Cleanup: (Y/N) N 

CONCENTRaTION UNITS: 
CRS NO. COMPOUND tug/L *or ugiEg) UG/KG a 

. . 
I -ee._I_._II-._C -_ -___- . -.-_ 

1 12674-l l-e~--.--~arocibr~-l~l~ I 
1 111@4-ZS-2 ------ fqrsoclor.-l~~l I 

I 11141-1~-5------~roclor-l~~~ I 
1 53469-21-9 ------nroclor-1S4% I 
, 1337~+9-6 ------fkoclor--1248 I 
I 11897-69-l ------Rroclor-1254 I 
I ll~9&-8~-5------Rroclor-la3~ I 

IU I 
IU I 
IU I 
IU I 
I I 
IU I 
IU I 

I I I I 

FORM I PEST Z/90 

- 

., . 



1D EM SamPLE ~9. 
F’ESTICIDE ORGFINICS RNaLYSIS DilTR SHEET 

I I 
I . lbSS-lO?MS I 

1..ab Name : CEImIC CORP Contract: Bi?KER I - I 

Lab Code: CEIMIC Case No. : 19842 SFlS No. : SDG No. : 85GUER 

Matrix: (soil/water) SOIL Lab Sample ID: 93X84-19MS 

Sample wt/vol: 38.2 (g/mL) G 

3’. Moisture: 14 decanted: (Y/N) N 

Lab File ID: 

Date Received: 85/15/93 

Extract i on: (SepF/Cont/Sonc) SONC Pate Extracted: M/26/93 

Concentrated Extract Volume: 18800 (ui) Date Rnalyzed: 8&/89/‘9S 

Injection Volume: 1.88 (UL) Di lut ion Fact or: 1.88 

GF’C Cl eanlup: (Y/N) N pH: 7.8 S w 1 f 11 r C 1 e an up : ( Y / F! 1 r4 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

I 

I 

I 
I 

I 
I 
I 
I 
I 

I 

I 
I 

I 

I 
I 

I 
I 

I 

I 

I I I 

219~84-6--------alpha-FHC 
319-95-7- -------beta-FHC 

319-8&-8--------delta-PHC 
59-89-9 ---------gamma-FHC (Lindane) 
7b-u-0-- -------Heptachlor 

389-88-2 --------flldrin 
1824~57-4 y-------Heptachlor epoxide 
959-98-S --------Endosulfan I 

bC?l-57-l ---------Dieldrwin 

72-55-q---------4,4’ -DDE 

724’0-8-- -------Endtwin 
33213~65-9-----Gndosulfan II 
7+54-8-w------4,49 -DDD 
1@31-07-9------- Endosulfan sulfate 
58-3 - 3--w-----4, 4Y -PDT 

7~-43-5------ ---Methoxychlor 
53494-70-5 ------Endrin ketone 

74El-36-3-------Endr*in aldehyde 
5183-71-9 -------al pha-Chl ordane 

5103-i4-.2-------gamma-Chlordane 
Sgl@1-35-2 -------Toxaphene 
122T4-1 :-~------~t-oclor-l~l~ 
11134-29-z ---- --Rroclbr-l;~l 

11 :41-l&-5- -----at-oc 1 or.- 1222 
534&q-21-9 -- ---- Rroclor.-1~4; 
l~.&i~+.q+ ------at.oc 1 or.-1 249 

11~9i-~9-1------~t-oclo~~-l~~~ 
1 ln?s-g;-= ----fc aroclot.-l~SO 

I 
I 

I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
I 

I 

I 
I 
I 
I 
I 
I 

I 

I 

I 

I 
I 

I 

I 

I 

2:.PIU 
Z.PIU 
,3.@lU ’ 

13 IP 

18 IP 

1 3 IP 
E.I?ilU 

2.8lU 

38 IP 

S.8lU 

47 I 

3.8lU 

3.9lU 
3.9lU 

148 IP 

2’8 IU 
3.3lU 
3.SlU 

2.8lU 

- OIIJ 
& IIJ 

39 IU 
i7 IU 

33 IU 
70 II-I 

3:; I 
10 d- IU 
‘9 4L. I u 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 
I 
I 

I 
I 
I 

1 

I 
I 

I 
I 

I 

I 

1 
I 

I 

I I I I 

CCINCENTRATI ON UN1 TS : 

CRS NO. COMPOUND (uq/L -or ug/Kg) UGiKG c! . . 

FORM I ZEST 

I 
44 - 3;qlJ 

i)ooom 



!D EPa Sr?MXE No. 
F’ESTICIDE ORGFINICS F\NRLYSIS DGTR SHEET 

I I 
I 16SS-18iMSD I 

Lab Name: CEIMIC CORP Contract: BilKER I I 

Ab Code: CEIMIC Case No. : 19842 SFiS No. : SDG No. : QlSGWER 

Matrix: (soil/water) SOIL Lab Sample ID: 938304-19MSD 

Sample wt/vol: 341.8 (g/mL) G Lab File ID: 

‘/. Moisture: 14 decanted: (Y/N) N Date Received: 89/ 15/93 

Extraction: (SepF/Cont/Sonc) SONC Pate Extracted : 85/2%/93 

Concentvat ed Extract Volume: 1 mm@ ( uL) Date Analyzed: 86/8ai93 

Inject ion Volume: 1.88 ( ‘.I L 1 Dilution Factor-: 1.88 

GPC Cleanup: <Y/N) N @-i: 7.8 Sulfur* Cleanup: <Y/N) N 

CONCENTRATION UNITS: 
ens NO. COMF’OUND tug/L :or- ug/Kg 1 UG/KG cl 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- I- 
I 

I 
I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

1 

I 

319-84-k--------alpha-EHC 
319-85-7--------beta-EHC 
319-36-9--------delta-PWC 
59+9-q--------- gamma-FHC (Lindane) 
76-44-8---------Heptachlor 
389-88 -z--------RIdpin 

1824-57-Z-------Heptachlor epoxide 
959~98-3--------Endosulfan I 
6@-57-l---- -----Dieldrin 
72~559----v----4,41 -DDE 

72-28-3 ---------Endpin 

33213-65-q ------Endosulfan II 
7 z-54-8 -----____ 4, 47 -DJ)D 

1831-Qf-9-------Endosulfan sulfate 
5Q+z9-3---------4, 41 -PDT 

73-43-d =----- ----Methoxychlor 
53444-i8-S------Endrin ketone 
7421-36-3-------Endrin aldchyde 
51413- 71-9-------alpha-Chlordane 
5183-i4-Z-------gamma-Chlo~dane 
eB01-35-2-------roxa~,~ene 
lS&yf4-ll-Z ------R~-oclot--1016 
11104-~3-~ ---- --~y-oclop-l~~l 

11141-l&-5-- ----aTqoclor-1;3~ 

534~q-~1-q------~~.ocl~~~-l~4~ 
l~&i~-~~-6 ------fit.oclor.-1>43 

~1097-59-1------~~.0~l0~--~~~4 
1 llJq&-g>-5------ a?~@c10~~-1~60 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

I 

I 
I 

I 
I 
I 
I 
I 
1 
I 
I 

I 

I 
I 

I 
I 

I 

2.8llJ 

2.vllU 

2.8lU 
1 3 I 

7.9lF’ 
18 IP 

z. 81Ll 
2.IzIIU 

-a- ce I 

3. BILJ 

2 9 I 

3.3lU 

Z.Sl!J 
3.91Ll 

42 I 
aa IU 

3.SlU 
3. 9llJ 
2. . 8lU 
‘=I IJ 1 IJ L. 

;‘lr7Ql IU 
39 IU 
73 IU 
33 IU 

. . L. ‘3 IU 
158 IF 

*. 33 I CI 
39 .I.U 

I 

I 

I 

t 

I 
I 

I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 
I 
I 

I 
I I I I 

r’ORf4 I PEST 



PESYICIDE ORGaNICS FINaLYSIS Da\TA SHEET 
I I 
I LGSS-1QIa I 

Lq>b Name: CEIMIC CORP Contract: PkR I I 

,,,b Code: CEIMIC Case No. : 19842 SRS No. : SDG No. : QlSGWER 

blat?-ix: (soil/water*) SOIL Lab Sample ID: 938384~aa 

Sample wt/vol: 38.8 (g/mL) G 

:'. Moistur*e: 14 decanted: (Y/N) N 

Lab File ID: 

Date Received: m/15/93 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 85/X/93 

Concentrated Extract Volumes 

Injection Volume: 1.80 ( UL ) Dilution Factor-: 1.88 

,GF’C Cleanup: (Y/N) N pH: 7.8 Sulfur- Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
cas NO. COWOUND I ug/& pr ug/Kg 1 UG/KG G! 

-_-- 
I l~674-ll-~------~roclor-18lh I 33 IU _ I 11184-28 -~------Rr.oclor-lE~l 1 75 -I u 

I 11141-1~-5------~r~oclor-l~~~ I 3s IU 

I X4&9-21-9------Qroclor-1242 I 33 IU 
I 12672-29-6 --:---Rroclor-lZ49 I 38 IU 

.-. I 11897-~9-1------~roclo~~-lz54 I 58 IU 

I lfB96-82-5------at-oclor-126@ I 3s IU 

I I I- I 

FORM I PEST 

-_,.. . ..- _ _ . ---- -- 

z/90 



;a %a %MPLE SKI. 
ZE’jrIcI GE ORG+:~CS I=rNiLt”5LS DATR SirEET 

I I 
I lGSS-189 I 

,I c, Name: CEIMIC t3RP Contract: P.Ak;ER I i 

Lab Code: CEIMIC Case No.: 19842 Sa5 No. : SDG No. : 16SS18 

MGtr-ix: (soil/water) SOIL Lab Sampie iD: 438384-21 

Sample wt/vOl: 38. 3 [gilaL) G Lab File ID: 

% Moisture: 17 decanted: (Y/N) N Date Received: 85/15/93 

Extract ion: iSeoF/Cont/Sonc) SONC Date Extracted: @S/26/33 

Concentrated Extraact L’OlYme: 

Injection Volume: l.Gm (IJL) DillJtion Factor-: 18. QI 

GPC Cleanup: (Y/N) N pH: 7.0 Sulfur- Cleanup: (Y/N) N 

CR’S NO. COblKJUND 
CONCENTRAT I ON UN I TS : 
tug/L or- ug/Kg) UG/KG 

. . Q 

I 1a374-1 l-~------R?~oclGt--181~ 
1 11184-23-2------RroclGr~-l~~l 

I 11141-lb-5 ------Rt.ocl or-lE~~ 
1 53469-2’1-9 II----- A,.oclor-1~4~ 
1 12872-~5-~------R,,ocl~~-l~4~ 
I 11857-&9-l -----.-QpocloT*-13S4 
I l189~-8’~-~------~~~oclo~~-l~~@ 
I 

FORM I PEST Z/98 

- -  . -  _ _ , ._ ,  . ,  _ . . .  *  ___ .  .  __ _- - - -  *  - . r .  * . -  --e-e- s- -  * - - .  -  
- . . - - - - + - - - - -  _-___.. 

‘. 

-  

I  

f 1 d- 001’13 



PEST:CIDE ORGANItS RNSLYSIS DRTF\ SHEET 

Lab Nsme: CEIMIC CCIRF Contract: BAKER 

L-O Code: CEIMIC Case No.: 19Q142 sas No. : SDG No.: l&SSlB 

Matrix: (soil/water) SOIL Lab Sample ID: 93la384-22 

Sample wt/vo1: 38. 4 (g/aL) G Lab File ID: 

X Moisture: 12 . . decanted: (Y/N) N Date Received: 85/15/93 

Extract ion: (SepF/Cont/Sonc) SONC Date Ext r-act ed : 85/Z/92 

Concentvat ed Extr-act Volume: 1 mm (UL) Date Rnalysed: It\& /09/93 

Injection Volume: 1.88 (IJL) Di lotion Factor: 1.816 

GPC Cl eanup: (Y/N) N pH: 7.8 Sulfur- Cleanup: (Y/NY N 

‘. 

CFlS NO. COMPOUND 

I 12.574-1 ~-~------~roclor-181b 
1 111@4-~8-~ ---I-- &oclor.-l~3l 

1 11141-1~-5------Rroclo~--l~~~ 
I 534#i9-21-9 ------&.oclor-1242 
1 l~~i~:-~“)-& ------Rroclor~-1~49 
1 11~97-~9-~------~roclo?~-l~~~ 
1 118i~-8~-S------Rroclor-l~~~ 
I’ 

CONCENTRRTION UNITS: 
(ug/L .or‘ ug/Kg) K/KG Q 

. 

I V” SI ILI I 
I 75 IU I 
I 37 IU I 

-- I 31 IU I 
I 37 IU I 
I -- Sf IU I 
I -- 31 IU I 
I I I 

FORM I PEST 31941 

_- -_- -  -__ . - .  _ - .  . . - _ - - . .  - - - -  - fa-*e -__ . -_  

; .  .  .  ;  

I  



1D EF’R SQMPLE NO, 
PESTICIDE DRGANICS ANFILYSIS DRTA SHEET 

I I 
I 16SS-111 I : 

’ $ Name: CEIMIC COW Contract: BRKER I I 

Lab Code: CEIMIC Case No. : 19842 SFIS No. : SDG No. : lbSS18 

Matrix: (soil/water*) SOIL Lab Sample ID: 93X414-22 

Sample wt/vol: 30.3 (g/mL) G Lab File ID: 

3(. Moisture: 14 decanted: (Y/N) N Date Received: BS/ 15/93 

Extraction: iSepF/Cont/Sonc) SONC Oat e Extracted: 05/26/q; 

Concentrated Extract Volume: 10000 (UL) Date Rnalyzed: 06/08/93 

Injection Volume: 1.00 (UL) Dilution Factor: 1.00 

WC Cl eanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CONCENTRRTION UNITS: 

CR’S NO. COHF’OUND (ug/L or ug/Kg) UG/Y\G a . . 
-  -  -_e . * -  

I 12:674-1 I-‘; ~------R~~oclor-1Blb I 38 IU I 
I 11104-28-2-- ---- f2f.oclor-l~~l I 77 IU I 
I 11141-16-S ------&-oclord1.p3~ I 38 IU I 
I 53469~21-9 ------Rtsocl orv-1E4Z I 38 IU 1 

. . 
1 1~~7~‘-~‘9-& ------ RrocIor-lE48 I 39 IU I 
I 1 llc797-69-l ----- -&.oclo~--1~54 I 38 IU I 
I l189~-aE-5------Rroclor-l~~~ I 2.0 IU I 
I I I I 

FORM I PEST 3190 

. -.. . . . . 



1D E;‘a sR3LE NO. 
PESTICIDE ORtaNICS i’iNGLYSIS DATA SHEET 

I I 
I 16SS-ERl I 

L.$b Name: CEIMIC CORF' Contract: FFIKER I I 

,ab Code: CEIMIC Case No. : 19042 SQS No. : SDG No. : BSGWER 

hlatrix: (soil/water) WFlTER Lab Sample ID: 936304-03 

Sample wt/vol: 1 e0e (g/mL) ML Lab File ID: 

‘/. Moisture: decanted: (Y/N) Date Received: a/ 15/93 

Extract ion: (SepF/Cont/Sonc) SEF'F Date Extracted: 05/19/93 

Concentrated-Extract Volume: 10000 (UL) Date Rnalyzed: 0&/08/93 

Injection Volume: l.vllE (UL) Dilution Factor: 1.00 

GFC Cleanup: (Y/N) N pH: SUl fur- Cleanup: (Y/N) N 

CONCENTIWTION UNITS: 
CRS NO. COMPOUND (ug/L *or lag/Kg) UG/L I2 

. . 
+----- .__--- 

I 12674-11 -z------Rroclor-1016 I 1.8lU I 
1 1~~~4-~3-~------~roclor-l~~l I 2*0lU I 
I 11142-16-5------~?-oclor-l~= 
I 53469-21-9 ------&~oclor-l~4~ 
I l&72-B-6 ------Woclor-1249 

1.0 
1.0 
1.0 

\ I 11897-69-l ------Rroclor-1254 I 1.0 
I 11B96-32-5------Woclor-1260 I 1.0 
I, I 

LJ I 
U I 
U I 
U I 
U I 

I 

FORM I PEST 3/98 

_ _. . . 



1D . EFQ S;mFLE NO. 
-PESTICIDE ORGRNICS RNRLYSIS DATR SHEET 

I I 
I IbSS-ERZ I 

1 ab Name: CEIMIC CORF’ Cdntract : FQKER I I 

,Lab Code: CEIMIC Case No. : 194142 SCVS No. : . SDG No. : 85GWER 

Matrix: tsail/watet*) WRTER 

Sample wt/vol: 1000 (g/ml) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sont) SEF’F 

Concentrated Extr-set Volume: 10000 

Injection Volume: 1.m ( uL 1 

GPC Cl eanup: (Y/N) N pH: 

CXS NO. COMF'OUND 

lab Sample ID: 950304-10 

Lab File ID: 

Date Received: 05/15/93 

Date Extracted: 05/19/93 

(UL) Date finalyzed: 06/09/93 

Di Lut ion Factor-: 1.00 

Sulfur- Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
lug/L or' ug/Kg) UG/L 0 

. . 
.-- ______ - .-.- ._-... -_.. --. _ - .- . -.- 

I I-7. l&74-1 1 -~------Rr~oclot~-181~ i 1.0lU 1 
1 111@4-~8+-- ____ Rr.oclot.-l~~l I 2.0lU I 
I 11141-16-5 ------ RroClop-1~3~ I 1.0lU I 

. I 53469-21-9 ------Rrocl or*-1Z4% I 
I 1,3672-29-6 ------Rroclor~-1248 I 
I 11097-69-l ------Rrocl or.-1Z54 

I 11096-92-5 ------Rroclor-lx.8 

1.0lU I 
1.0lU I 
1.0lLl I 
1.0lU I 

FORM I F’EST 

-_ . _ . - _.__.-__ __ - . . . 

3/90 



1D EFR SmlPLE rdci. 
PESTICIDE ORGANICS nNFlLYSIS DFlTR SHEET 

I I 
I l&SS-ER3 I 

'ab Name: CEImIC CORP Contract: BFIKER I I 

lab Code: CEIMIC Case No. : 19842 SAS No. : SDG No.: BSGWER 

Matrix: (soil/water) WRTER Lab Sample ID: 93cGe4-11 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 

'/. Moisture: decanted: (YIN) Date Received: 0s/25/93 

Extt;act i on: (SepF/Cont/Sonc) SEFF Date Extracted: 85/29/93 

Concentrated Extract Volume: 18008 (UL) Date Flnalyzed: 0~/09/73 

Injection Volume: 1. elzl ( 1.1 L 1 Dilution Factor: 1.08 

GF'C Cleanup: (Y/N) N @-I: Sulfur Cleanup: (Y/N) N 

C@NCENTRRTI@N UNITS: 
cas NO. COMPOUND tug/L 'or ug/Kg) UG/L I2 . . 

I 133-74-11-2 ------Rt-oclor-1016 
I 11204~Z'8-Z------Rroclor-1221 
I 11141-16-5------~roclor-l~~~ 
I 53469~21-q- -----~roelor-1242 
I 1%7Z-Z9-6- -----flroclor-2248 
I 12097~69-2------Rroclor-1254 
I 11096-83-5 ------Aroclor-lZ6B 
I 

I 1.01U I 
I 3.0lU I 
I 1.0lU I 
I 1.0lU I 
I’ 1.0lU I 
1 1.0lU I 
I l.B1U I 
1 I I 

FORM I PEST Z/98 

4 g !: ;'- 



1D EPA SAMPLE NCI. 
PESTICIDE ORGaNICS QNFILYSIS DGTQ SHEET 

I I 
I 16SS-ERG I 

Lab Name: CEIMIC CORP Contract: BaKER I I 

Lab Code: CEIMIC Case No.: 19842 SAS No. : SDG No.: 85GWER 

Matrix: (soil/water) WFlTER lab Sample ID: 958584-12 

Sample wt/vol: 1888 (g/ml) ML Lab File ID: 

'/. Moisture: decanted: (Y/N) Date Received: z/15/93 

Extracti on: (SepF/Cont/Sonc) SEPF Date Extr*acted: 85/19/93 

Concentrated Extract Volume: 10000 (UL) Date Analyzed: 86/89/93 

Injection Volume: 1.00 ( UL 1 Dilution Factor: 1.88 

GCC Cleanup: (Y/N) N pW: Sulfur* Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
dRS NO. COMPOUND (ug(L..or- ug/Kg) UG/L c! 

I &74-11 
--__-_---.- -- - - 

-z------Qr-oc 1 or.- 1 IJ 16 I IlkiLl I - 
, 111@4-28-2-- ----Rroclor-1221 I E.0lU I 
1 ll14l-lr5-~------Rr~oclor-l~z~ I l.BIU I 

-. 1 534~9-~1-9------R~.oclor-l~4~ I .l.BIU I 
I l~~i~-~9-~-- ----Rroclor-1249 I 1.01U I 

1 110qi-~9-~------~roclor-l~~4 I 1.0IU I 

I 1109&-SZ-5------Rroclor-1260 I 1.0lU I 

I I I I 

FORM I PEST z/90 



CEIMIC . 
CORPORATION 

“Adyrical Chemisny for Envhnmenral Managerned 

TOTAL ORGANIC CARBON (TOC) 

Method 415.1/9060 

.Client: Baker Environmental 

Project No.: 930304 

Date Received: S/15/93 

Concentration in: mg/kg' 

Client ID 

* 
Sample Total Date Date 

Laboratory ID Concentration* Solids Sampled Analyzed 

16SS-101 930304-13 7,810 88.1 S/14/93 S/25/93 
l6SS-102 930304-14 12,100 85.5 S/14/93 5/25/93 

-16SS-103 930304-15 17,800 86.1 5/14/93 S/25/93 
16SS-104 930304-16 9,420 87.0 s/14/93 s/25/93 
16SS-105 930304-17 4,420 87.0 S/14/93 5/25/93 
16SS-106 930304-18 6,070 87.1 5/14/93 5/25/93 
16SS-107 930304-19 26,200 84.8 s/14/93 5/25/93 
16SS-108 930304-20 13,300 84.2 S/14/93 S/25/93 
16SS-109 930304-21 13,300 79.1 s/14/93 S/25/93 
16SS-110 930304-22 6,440 86.8 5/14/93 S/25/93 
IdSS-111 930304-23 7,260 87.1 s/14/93 S/25/93 

l Sample concentration is reported on a dry weight basis. 

+ Method Reporting Limit = 30 mg/kg 

Approved by: Jl 7?L.q% 
21 .u 

146 
~~~~~~ss~rivc,~amgwszrt R.I.02382 . (401)782-8W l FAX(a1)782-8905 odom 



CEIMIC 
CORPORATION 

‘Analytical Chemistry for Envirpmwntal Management” 

TOTAL ORGANIC CARBON (TOC) 

Method 415.1/9060 

Client: Baker Environmental 

Project No.: 930304 

Date Received: 5/15/93 

Concentration in: mg/L+ 

Client ID 
Sample Date Date 

Laboratory ID Concentration Sampled Analyzed 

05FB-101 93030442 ND s/14/93 5/28/93 

16SS-ER 930304-08 ND 5/14/93 5/28/93 

ND = Not detected 

+ Method Reporting Limit = 1.0 mg/L 

Repor‘ted by: 
u 

. ‘a 

Approved by: . . 
. c; yyJ 

c 

10 lhnKnauss Drivc.Nan-agansx.R.1.02882 l (401)782-8900 l FAX(401)782-8905 
0 0 Qlil37 



NEW APPENDIX I 



EPA REGION III RISK-BASED CONCENTRATIONS 
TCL VOLATILE COMPOUNDS 

JULY 11, 1994 

COMPOUND 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon disutfide 
1 ,l -Dichloroetkne 
1 ,l -Dichloroethane 
1,2-Dichloroetkne (total) 
Chloroform 
l,P-Dichlorwthane 
2 -Butanone 
1 ,I ,l -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichlorcpropane 
cis-1,3-Dichloropropene 
Trichlorwthene 
Dibromochloromethane 
1 ,I ,2-Trkhtorwthane 
Benzene 
bans-1,3-Dichloropropene 

I Bromoform 
4-Methyl-2-pentanone 
2-Hexanone * 
Tetrachloroethene 
Toluene 
1 ,I ,2,2-Tetrachloroethane 
Chlorobentene 
Ethyl Benzene 
Styrene 
Xyknes (total) 

TAP 
1 

AMBIENT FISH COMMERCIAIJ ~ RESIDENTIAL 
WATER AIR INDUSTRIAL 1 SOIL 

SOIL ~ 
@g/l) Wm”) i bWk9) , (mg/kg) i m/kg) 

I 
1.4 0.99 / 0.24 1 220 49 
8.7 ’ 5.2 I 1.9 

~ 
) 1400 / 110 

0.019 0.021 i 0.0017 1.5 I 0.34 

8600 1om- -_ 540 41ooaI 31000 
4.1 / 3.8 1 0.42 : 380 I 85 

3700 370 / 140 100000 I 7800 
21 IO 140 ~ 100000 7800 

0.044 0.036 0.0053 4.8 1.1 
810 520 140 100000 7800 

55 33 12 9200 700 
0.15 0.078 I 0.52 470 100 
0.12 i 0.069 I 0.035 31 / 7 

22OoO 1000 810 610000 I 47000 
1300 : 1000 / 120 / 92000 I 7000 
0.16 0.12 I 0.024 I 22 I 4.9 
0.17 j 0.1 [ 0.051 46- ~ 10 
0.16 I 0.092 1 0.046 I 42 I 9,4 

0.077 0.048 0.018 ’ 16 3.7 
1.6 : l 0.29 260 58 

0.13 ; 0.075 ; / 0.038 : 34 I 7.6 
0.19 1 0.11 / 0.055 50 / 11 
0.36 0.22 ~ 0.11 I 99 I 22 

0.077 : 0.048 ~ 0.018 16 3.7 

2.4 1.6 1 0.4 360 81 
2900 84 I 110 82000 6300 

, - 

1.1 ! 3.1 I 0.061 : 55 12 
750 ; 420 1 270 2ooom 16ow 

0.052 0.031 1 0.016 14 I 
39 : 21 I 27 20000 I I 1600 

1300 loo0 1 140 100000 7800 
1600 1300 ~ 270 200000 16000 

12oocl , 7300 ; 2700 i 1000000 ; 16oooO 

Notes: 
1) TCL indicate Target Compound List. 

2) * indicates commund not located on EPA Region III Risk-Based Concentrations list. 



EPA REGION III RISK-EASED CONCENTRATIONS 
TCL SEMI -VOLtTILE COMPWNDS 

JULY 11, lW4 

Th? I AhBlENT I FISH COMYERCluJ RESIDENTIAL 
WATER ’ AIR , INWSTRUL SOL 

SOL 

22cm 22m 810 ~ fi'mx 47m 

@msQ ems : OWB 25 056 

'W '8 $a 5.02 39c 
54 ,. 120 

ou j 0:: j 013 

9'cIco 7m 

~ 

370 210 ; 120 

122, I 27 

92cm 7ooo 

leoo ' 78-c 513X 
- 

160 

-I "; -~" 

18 68 5:m 390 

OK93 
I 

OCryEg o.mxs 
075 oA5 I 023 ' 

041 0031 
2ffi d6 

3.4 21 ~ 058 510 39 

71 I 66 3.3 
_I- 

3ooo 670 
-,_ 

730 73 I 27 3 2aiz 1600 
- - 

I 
110 : 11 I 4.1 3'32 230 
:w 210 :4 1% 78c 

15X :E.o gr 4-m 3100 

150 15 ' 54 4.W 310 
014 cc@: OC4 37 a.2 

015 oc73 , 95 72s 5.9 

61 057 

I 

3 29 
2w ~ 

58 

3700 370 1dC lcmx f&M 
29w ' 240 I 110 a2rJa; 63x 

22 T  021 I OOB! 5' 4.7 
37m j 37Ko 1dix-a 1XUX.C i 78uM 

/  

-  
-  -  

37 I 37 I 14 13X 1 76 I 
110 1 

j 

11 41 

2200 220 81 ) 

73 / 73 / 27 : 

6g , El 

160 

2300 I 230 I 84 6?.Dm 1 4em 
- I - 

73 I 73 

2- 29% 
I 2.7 2’xo I 160 

I I 11w a2mm / , 6xco 

- 
- 1m j 153 4lan 

110 

11 

; ; 

4.1 31m 
, 3;: 

- : I - - I 

1500 1X Y I 41m / 3100 
11M 110 41 
7m 730 270 / 2zg ,g 

0.15 0x4 0037 64 

I 

14 

0.092 3.01 3.9 O&E 
92 1 390 88 __ 
4.8 Cd5 023 2cx) 46 

730 , 73 ) 27 2- :6m 

ccez I 001 0-m 39 I 088 

052 : 01 0.M 2s 8.E 
o.ccs? , owl 

/ 

0m G% 0088 
O.&T? j Or)1 OW4 39 0.88 

0.m , o-b21 I o.wcd3 Cm DOSE 
- , 

I -, - 



EPA REGION III RISK-BASED CONCENTRATIONS 
TCL PESTICIDES AND PCBs 

JULY 11, 1994 

COMPOUND 
TAP / AMBIENT FISH COMMERCIAU ’ RESIDENTIAL 

WATER 1 AIR INDUSTRIAL SOIL 
SOIL 

tP9N j w/m31 ~ m/w @g/kg) I (w/kg) 
I 

LIpha-BHC 
jeta-BHC 
l&a-BHC * 

gamma-BHC (Lindane) 
leptachlor 
Udrin 
ieptachlor epoxide 
Indosulfan 
Iieldrin 
%,4’-DDE 
Zndrin 
%,4’-DDD 
Endosulfan sulfate * 
S,4’-DDT 
Methoxychlor 
Endrin ketone * 
Endrin Aldehyde * 
Chlordane 
Toxaphene 

0.011 
0.037 

- I 

0.052 ) 
0.0023 j 

0,004 
0.0012 I 

220 / 
0.0042 1 

0.2 
11 

/ 
I 

0.28 
, 

0.2 
, 1 180 

0.052 
0.061 j 

o.ooo99 j 0.0005 0.45 0.10 
0.0035 / 0.0018 1.6 ~ 0.35 

- 

0.0048 ~ 0.0024 2.2 0.49 
0.0014 I o.OQo7 0.64 ~ 0.14 

0.00037 o.ooa19 0.17 0.038 
o.ooo69 : 0.00035 0.31 0.07 

22 8.1 6100 470 
o.cQO39 0.0002 0.18 ~ 0.04 

0.0’S 0.0093 0.4 1.9 
1.1 

I 

/ 
0.41 310 ~ 23 

0.026 0.013 12 2.7 
- I 

0.018 I 0.0093 / 0.4 1.9 
18 : 6.8 5100 390 - - - 
- - 

/ I I 
- - 

o.oc-49 ’ 0.0024 2.2 0.49 - 
0.0056 0.0029 2.6 0.58 

, 

PCBs 0.0087 0.00081 ; 0.00041 0.37 0.083 
Aroclor 1016 2.6 0.26 / 0.095 72 5.5 I 

/ 

Notes: 
I) TCL indicates Target Compound List. 
2) PCSS indicates poiychlorinated biphenyk 
3) l indicates compound not located on EPA Region III Risk-Based Concentration list. 

Source: 
July 11, 1994 update of EPA Region 111 R&k-Based Coxentrations (for use with Region III technical guidance on 
selecting exposure rOvt= and COntamiMntS of concern by risk-based screenjng) orIginally rnciuded as Appendor 
I of ‘Selecting Erposure Routes and Contaminants of Concern by Risk-Based Screening,’ Reqion III Technical 
Guidance Manual, Risk Assessment, January, 1993. (EP&‘9CB/R-93-001) 

4-22-ffi-192op3 



EPA REGION III RISK-BASED CONCENTRATIONS 
INORGANIC TARGET ANALYTE LIST 

JULY 11, 1994 

COMPOUND 

Aluminum * 
~Antimony 
Arsenic 
Arsenic (as carcinogen) 
Barium 
Beryllium 
Cadmium 
Calcium * 
Chromium III 
Chromium VI 
Cobalt * 
Copper - 
Iron l 

Lead (tetraethyl) 
Maqnesium * 

* 
Manganese 
Mercury (methyl) 
Mercury (inorganic) 
Nickel (soluble salts) 
Potassium * 
Selenium 
Silver 
Sodium * 
Thallium * 
Vanadium 
Zinc 

I Cyanide (free) 
I 

J 

Note: 
1) l indicates compound not located on EPA Region III Risk-Based Concentrations list. 

TAP / AMBIENT , 

WATER ~ 

FISH COMMERCIAL/ RESIDENTIAL 

AIR INDUSTRIAL SOIL 
I SOIL 

tPg/u I Wm3) : (w/kg) (w/b) @Q/w 

I 

I 
, 

- - 

15 / 1.5 ; 0.54 410 31 

11 i 1.1 1 0.41 310 1 23 
- 

0.038 i 0.00041 0.0018 1.6 2600 0.52 ; 

0.37 

j 95 72000 -I 5500 

18 0.00099 

37000 : 

180 1 0.00015 

2200 ' 220 : 61000 

1400 140 ! 50 38000 2900 
- - 

0.0037 ' 0.00037 i 0.00014 0.1 : 0.0078 
- ~ - 

180 / 0.052 I 6.8 5100 : 390 
11 ~ 1.1 0.41 310 I 23 I 
11 1 0.31 / 0.41 310 23 

730 I 73 . i 27 20000 1600 
- - - - 

180 ' 18 6.8 

180 18 I 6.8 - - - I 
- I 

- 

260 

j I 

26 j 9.5 7200 j 550 
11000 1100 ' 410 310000 23000 

I 

I 

1 

730 j 
I 

73 27 20000 I 1600 

Source: 
July 11, 1994 update of EPA Region III Risk-Based Concentrations (for use with Region III technical guidance on 
selecting exposure routes and contaminants of concern by risk- based screening) originally included as Appendix 
I of’selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening,” Reqion Ill Technical 
Guidance Manual, Risk Assessment, January, 1993. (EPA/903/R-93-001) 
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